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The  late  William  Matthew  Makeham. 

JjY  the  death  of  ^Ir.  William  Matthew  Makeham,  so  feelingly 
alluded  to  by  the  President  of  the  Institute  at  the  opening  of  the 
present  session,  the  scientific  literature  of  life  contingencies  has 
lost  one  of  its  most  brilliant  names.  A  reference  to  the  pages  of 
this  Journal  will  convey  some  impression  of  the  importance  and 
variety  of  the  subjects  he  dealt  with  from  time  to  time^  but 
the  productions  of  such  a  master  mind  cannot  be  fitly  judged  by 
their  length  or  number.  In  some  of  his  shorter  contributions  the 
highest  level  of  scientific  ability  and  invention  is  reached,  and 
in  all — with  scarcely  a  single  exception — are  exhibited  remark- 
able powers  of  insight  and  analysis,  combined  with  a  lucid  and 
luminous  mode  of  exposition,  rarely  found  in  association  save 
in  intellects  of  the  highest  calibre.  The  value  of  Makeham^s 
writings  will  endui-e  for  all  time,  and  his  will  always  be  a 
foremost  place  among  those  early  exponents  of  actuarial  science 
who  guided  it  into  the  channels  along  which  it  has  steadily 
progressed. 

Although  Makeham^s  name  is  so  closely  associated  with  his 
formula  of  graduation,  or  "Law  of  Mortality",  as  it  is  indif- 
ferently termed,  there  are  other  eminent  achievements  of  his  which 
will  immediately  present  themselves  to  the  minds  of  readers  of 
this  Journal.      The  concentration  of  thought  and  mathematical 
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ingeuuity,  shown  in  his  masterly  contributions  on  Compound 
Survivorship  Problems  [J. I. A.,  x,  241,  and  xii,  61),  have  called 
forth  high  praise,  and  led  the  way  to  greater  simplification  in 
the  solution  of  these  intricate  and  important  matters.  Another 
striking  instance  of  Makeham^s  extraordinary  ability  to  grapple 
with  the  most  complicated  problems,  and  reduce  them  to  simple 
elements,  is  seen  in  his  paper  "  On  the  Theory  of  Annuities- 
Certain"  {J. I. A.,  xiv,  189),  than  which  nothing  more  elegant 
has,  perhaps,  found  a  place  in  the  Journal.  The  easily  applied 
formulas  he  there  obtained  for  deriving  the  values  of  increasing 
annuities-certain  are  too  well  known  to  need  further  remark. 

With  equal  success  he  dealt  with  the  question  of  Extra  Risks 
{J. I. A.,  xiv,  159,  242,  and  xvii,  153),  and  it  is  interesting  to 
reproduce  the  editorial  note  appended  to  the  last  of  these  papers, 
as  evidence  of  his  great  practical  foresight : 

•••  ^*^  The  above  paper  will,  no  doubt,  prove  practically  useful 
to  the  managers  of  the  companies  which  adopt  the  method  of 
charging  for  impaired  health  therein  discussed,*  but  it  appears  to  us 
to  be  even  more  valuable  to  the  student  of  the  theory  of  life  contin- 
gencies, as  suggesting  the  course  which  future  investigations  into  the 
mortalitv  among  under-average  lives  should  follow.  Mr.  Makeham's 
investigations  clearly  demonstrate  that  the  point  to  be  ascertained  is 
whether  the  increased  mortality  among  such  lives  is  more  apparent 
immediately  after  the  grant  of  the  policy  or  in  later  years;  and 
any  future  investigation  into  such  mortality  must  be  considered 
incomplete  that  does  not  give  special  attention  to  this  point." — 
Ed.  J.I.A. 

Other  contributions  of  great  merit,  too  numerous  to  mention, 
are  scattered  throughout  the  pages  of  this  Journal.  The 
"  continuous  method"  now  so  often  employed,  and  destined,  we 
may  confidently  predict,  to  ])lay  an  even  more  important  part  in 
actuarial  analysis,  received  its  impetus  from  his  early  papers. 
His  many  purely  mathematical  essays — the  last  of  which  appeared 
shortly  before  his  death  was  announced — are  valuable  additions 
to  the  scientific  cqui])ment  of  a  modern  actuary.  They  have  been 
Justly  admired,  both  in  this  country  and  in  America,  where 
Makeham's  writings  are  held  in  the  highest  esteem.  The  amount 
of  instruction  conveyed  in  a  short  space  is  often  astonishing,  and, 
to  appraise  jNIakeham's  worth  as  an  author,  we  have  only  to 
imagine  what  actuarial  knowledge  would  now  be  could  his 
writings  be  expunged  from  the  records  and  obliterated  from  the 
memory. 

*  That  is,  by  way  of  contiugent  debt  on  the  policy. 
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We  liave  left  till  the  last  our  reference  to  the  papers  dealing 
witii  the  formula  of  graduation,  or  law  of  mortality^  known  as 
Makeham^s  hypothesis,  to  which  a  somewhat  extended  considera- 
tion will  not  be  thought  untimely.  The  first  indication  of  his 
important  modification  of  Gompertz's  theoretical  law  of  mortality 
was  given  to  the  world  in  January  1860  {J. LA.,  \n\,  301).  After 
premising  that  Gompertz's  assumption  could  be  defined  ''by 
"  stating  that  the  logarithms  of  the  probabilities  of  living  over 
"  any  given  period  proceed  in  geometrical  progression^^,  Make- 
ham  showed,  by  the  aid  of  the  Carlisle,  Seventeen  Offices',  and 
Government  Annuitants'  Tables,  that  the  facts  did  not  conform  to 
Gompertz's  theory;  and  he  proposed  to  make  them  obey  the  law 
assigned  by  the  addition  of  a  certain  uniform  quantity  {x)  to  each 
term.  The  terms  here  referred  to  were  the  logarithms  of  npx', 
and,  Gompertz's  formula  containing  three  constants,  three  values 
of  the  function  were  necessary  for  obtaining  the  values  of  such 
constants.  Makeham  operated  upon  /20,  ho,  and  /go,  whence  he 
passed  to  2oj^2o^  wPw,  and  2oi>60;  and  the  logarithms  of  these 
quantities  formed  the  terms  which,  by  Gompertz^s  hypothesis, 
should  be  in  geometrical  progression.  Denoting  these  terms  by 
the  letters  (a),  [b),  and  (c),  the  numerical  value  of  {x)  was  easily 
found.  Since  {a  +  x),  {b  +  x),  and  (c  +  x)  are  in  geometrical  pro- 
gression, we  have 

{a  +  x){c  +  x)={b+x)- 

,  b-  —  ac 

whence  x  = ^r-r . 

a  +  c  —  2b 

By  this  means,  the  terms  were  brought  into  conformity  with  the 
hypothesis,  and  the  law  of  mortality,  as  modified,  was  defined  by 
stating  that  the  "  probabilities  of  living,  increased  ur  diminished 
"  in  a  certain  constant  ratio,  form  a  series  whose  logarithms  are 
"  in  geometrical  progression.^^ 

From  this  simple  device  fiowed  all  the  merits  and  advantages 
which  are  associated  with  Makeham's  formula.  The  close  agree- 
ment of  the  hypothetical  law  of  mortality  with  that  shown  in  the 
Seventeen  Offices'  Experience  was  first  pointed  out,  and  the 
unique  facilities  afforded  for  the  computation  of  ainiuities  on  any 
given  number  of  lives  were  then  demonstrated.  The  next  stage 
in  the  development  of  the  theory  {J.I. A.,  xiii,  3.25)  was  to  deduce 
the  well-known  formula  for  the  force  of  mortality: 

/t,,  =  A  +  Bj^. 
This  formula,  the  author  explains,  "  is  derived  from  a  modification 
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"  of  Mr.  Gompertz's  simple  aud  liiglily  ingenious  theory,  that  the 
"  power  to  oppose  destruction  loses  equal  proportions  in  equal 
"  times.  The  modification  which  I  propose  to  introduce  consists 
"  in  the  limitation  of  the  theory  to  a  portion  only  of  the  partial 
"  forces  of  mortality,  and  the  assumption  that  the  remaining 
''  foi'ces  operate  (in  the  aggregate)  with  equal  intensity  at  all 
"  ages/^  In  the  above  formula,  it  is  scarcely  necessary  to  say, 
A  is  the  sum  of  certain  partial  forces  assumed  to  be  of  equal 
amount  at  all  ages,  and  Bg'"  the  aggregate  of  several  forces  of  a 
similar  nature,  but  increasing  obviously  in  constant  relation  to 
the  age. 

It  is  curious  to  look  back,  aud  observe  how  slow  Makeham^s 
valuable  and  ingenious  suggestions  were  to  gain  acceptance. 
No  comment  on  his  exposition  of  the  new  hypothesis  is  to  be 
found  in  our  Journal  until,  four  years  after  publicity  had  been 
given  to  it,  the  late  Peter  Gray,  in  a  generous  and  highly 
appreciative  letter,  written  in  November  1863  {J.I.A.,  xi,  236), 
enforced  the  value  and  importance  of  the  new  investigations. 
We  cannot  refrain  from  thinking  that  the  time  of  their  publication 
was,  by  a  freak  of  chance,  unfavourable  to  that  early  discussion 
which  the  merit  and  originality  of  Makeham' s  suggestions  must 
be  held  to  have  deserved.  The  burning  topic  then,  and  for  some 
time  afterwards,  was  the  claim — the  unwarrantable  claim,  as  we 
must  now  regard  it — of  Mr.  T.  R.  Edmonds  to  have  discovered 
an  original  and  independent  law  of  mortality;  aud  the  leading 
mathematical  minds  of  that  generation,  De  Morgan,  Mr.  Sprague, 
and  Mr.  AVoolhouse,  were  engaged  in  })roving  that  Edmonds^ 
"  law  of  mortality"  was,  to  all  intents  and  purposes,  identical 
with  that  which  Gompertz  had  given  to  the  world  some  years 
previously.  If  this  conjecture  appear  far-fetched,  it  is  not  easy  to 
comprehend  the  neglect  of  Makeham\s  theory  on  any  other  ground. 

After  Gray^s  letter,  no  mention  was  made  of  the  subject 
until  Makeham  resumed  his  investigations  in  November  1865 
{J. I. A.,  xii,  305).  The  physiological  interpretation  of  his  theory 
was  now  given,  and  the  hypothesis  may  be  considered  to  have 
been  fully  enunciated.  An  incidental  feature  of  this  paper  was 
the  discovery  that  in  the  second  enumeration  of  the  population 
of  Carlisle  (in  December  1787),  as  used  by  Milne  in  conjunction 
with  the  earlier  enumeration  (in  January  1780)  in  the  construc- 
tion of  the  Carlisle  Table,  the  ages  of  the  members  living  were 
not  derived  by  actual  enumeration  of  the  inhabitants  age  by  age, 
but  by  distributing  the  later  population,  8,677  in  total,  according 
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to  tlie  numbers  living  at  each  ag-c  in  January  1780^  7/577  in 
total,  by  increasing  each  item  in  the  proportion  of  8,677  to  7,677. 
This  removed  one  of  the  pillars  on  which  the  Carlisle  Table 
rested,  and  by  diminishing  confidence  in  the  original  data,  ])aved 
the  way  to  its  being  superseded  as  a  standard  table  for  life  assiuance 
calculations  by  more  exact  experiences. 

Makeham's  modified  law  of  mortality  was  next  mentioned, 
cursorily,  by  Mr.  ]M.  N.  Adler,  in  his  "  Memoir  of  the  late 
Benjamin  Gompertz"  {J. I. A.,  xiii,  14);  and,  passing  by  brief 
congratulatory  references  at  the  annual  meetings  of  the  Institute, 
we  then  find  it  examined  and  discussed,  in  July  1870,  by 
Mr.  Woolhousc  [J. I. A.,  xv,  403),  who,  after  pointing  out  the 
great  advantages  to  be  derived  from  the  formula,  expressed  the 
view  that  future  investigations  might  reveal  other  important 
relations  at  present  unknown.  From  this  point  it  would  be 
useless  to  trace  the  progress  of  Makeham's  theory  in  the 
actuarial  mind.  It  had  at  last  received  due  recognition,  and  has 
since  steadily  increased  its  adherents  and  advocates  throughout 
the  scientific  world. 

Passing  notice  may  be  made  of  the  later  developments  of 
Makeham^s  famous  hypothesis.  ]\Ir.  Emory  McClintock,  pursuing 
an  elaborate  investigation  by  Makeham,  showed  how  the  value 
of  annuities  on  any  number  of  lives,  by  any  given  constants  of 
mortality,  at  any  given  rate  of  interest,  may  be  found  bv  means 
of  the  ordinary  tables  of  the  well-known  gamma-function  {J. I. A., 
xviii,  242).  In  treating  the  formula  as  a  means  of  adjusting- 
tables  of  experience,  Messrs.  G.  F.  Hardy  and  G.  King  {J. I. A., 
xxii,  191)  introduced  a  most  important  modification  by  making 
the  constants  depend,  not  upon  isolated  values  of  log/„,  but  upon 
the  summation  of  the  values  of  log/^  in  groups.  This  process 
(termed  the  Aggregate  Method)  gave  a  broader  base  to  the 
resulting  table,  and  it  will  no  doubt  be  invariably  adopted  in 
future  attempts  to  graduate  tables  by  Makeham^s  formula. 

Quite  recently  jNIakeham,  returning  to  the  subject  of  his  early 
triumphs,  has  shown  how  Gompertz's  law  may  be  still  further 
developed  {J. I. A.,  xxviii,  191).  The  successive  developments  may 
be  exhibited  as  follows : 

1.  Gompertz's  law  ^.y     ^dg''^         (AMog/^.  in  geom'- progression) 

2.  Makeham's     first  1        ,    :c  / . ..  x 

modification       J        -^  ^  »  i 

3.  Makeham's  second)        -,    x        «,  ^  ^ 

modification       J        "^  n  ) 
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By  means  of  an  elaborate  analysis^  Makeliam  then  proves  that 
the  new  term,  w^',  introduced  into  (3)  would  involve  an  increase 
in  the  rate  of  interest,  a  set  of  tables  for  equ.al  ages  at  successive 
rates  of  interest  being  required  for  the  computation  of  annuities 
on  joint  lives.  The  effect  of  this  further  extension  of  Gompertz^s 
hypothesis  is  well  summai'ized  by  Mr.  Woolhouse  {J. I. A.,  xxviii, 
481*) :  "  The  great  value  of  Mr.  Makeham's  first  development  is  the 
"  beautiful  maintenance  of  the  law  of  seniority  under  a  somewhat 
"  different  but  equally  convenient  form  to  that  belonging  to 
'^  Gompertz's  law.  When  we  come  to  Mr.  Makeham's  second 
"  development,  there  is  found  to  exist  a  similar  law  of  seniority, 
"  but  it  is  unfortunately  accompanied  by  an  inconvenient  impo- 
"  sition  of  a  new  rate  of  interest,  having  a  determinate  value 
"  depending  on  the  relative  set  of  lives  which  may  enter  any 
"  special  calculation."  At  this  time,  it  would  appear  that  the 
second  development,  owing  to  its  complexity,  offers  little  scope  or 
inducement  for  its  practical  application,  though  it  is,  of  course, 
impossible  to  say  to  what  use  it  may  be  put  in  the  future. 

jNIakcham's  law  is  open  to  the  great  objection  that,  when 
employed  to  adjust  mortality  tables,  it  produces  a  curve  of 
unbroken  smoothness,  and  thus  erases  all  irregularities  in  the 
series,  which  may  be  accidental  or  characteristic,  according  to 
the  nature  of  the  original  observations.  It  thus  becomes  an 
unsuitable  method  of  graduation  under  certain  conditions,  as 
when,  for  instance,  the  curve  of  mortality  rapidly  changes  its 
form  and  progression.  It  would,  therefore,  be  ina])plicable  to 
tables  showing  the  influence  of  "  selection "  in  the  early  years 
of  insurance,  where  the  mortality  exhibits  a  totally  different 
course  for  the  first  few  years  to  that  which  it  afterwards  takes. 
But  in  the  adjustment  of  an  "average"  table,  required  mainly  as 
a  basis  for  monetary  values,  the  consistent  regularity  of  the 
results  ceases  to  be  an  objection,  and,  provided  the  graduated 
series  reproduces  the  rough  series  with  general  fidelity,  it  becomes 
a  positive  advantage.  Hence,  Makeham^s  formula  has  been  fre- 
quently employed  in  dealing  with  important  tables  of  experience. 
It  was  adopted  by  the  Thirty  American  Offices  for  their  Male 
Life  Table,  by  the  Gotha  Life  Office  in  their  Experience,  and  has 
been  very  skilfully  applied  to  the  H-^^  IMortality  by  Mr.  G.  King- 
in  the  table  appended  to  the  Institute  Text-Buok,  Part  II.  In 
many  minor  but  important  investigations  it  has  also  been  used. 
Experience  in  the  use  of  Makeham^s  method  of  graduation 

*  On  page  481,  the  I7th  line  from  the  bottom,  s-  is  a  misprint  for  «^. 
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has  brought  to  light  one  very  interesting  fact.  The  vahies  of  the 
constants  d,  g,  and  s,  are  different  for  different  tables  of  observa- 
tions, and  even  for  different  selected  points  (or  groups)  in  the 
same  table  of  observations.  But  a  singular  coincidence  has  been 
found  to  exist  in  the  values  of  q,  independently  obtained  from 
various  bodies  of  facts.  It  is  strange  that,  after  his  first  investigation 
of  the  subject,  Makeham  himself  should  nowhere  have  given  the 
constants  derived  from  any  of  the  numerous  bodies  of  observations 
to  which  he  applied  his  formula;  but  the  curious  agreement  in  the 
values  of  q  was  pointed  out  by  him  in  1867  {J.I. A.,  xiii,  347)  as 
significant  and  worthy  of  consideration.  We  may  here  collate  the 
results  of  some  of  the  principal  applications  of  his  method: 

Makcliam,  Seventeen  Offices'  Table        .  losr  q  =  -0109075 

Woolhouse,  HJIF  1st  Curve  .         .         .  „  0102225 

„     2nd      „      .         .         .  ,,  -0395573 

„              „     Mean  Curve        .         .  „  -0400008 

,,          Seventeen  Offices'  Mean  Curve  „  -03956 

Thirty  American  Offices         ...  .,  -041280 

Gotha  Life  Office „  -039625 

King,  H-^i  (Text-Book)  Aggregate  Curve  ,,  -03965686 

It  was  stated  by  Makeham  that  in  the  tables  which  he  had 
calculated  by  means  of  his  formula,  an  average  value  of  q  (or 
log(/  =  -04)  could  be  used  without  materially  affecting  the  results. 
Returning  to  this  theme  in  one  of  his  latest  papers  {J.I.A.,  xxviii, 
319),  he  proceeded  to  argue  that  the  practically  identical  agreement 
in  the  value  of  log  q  could  only  result  from  the  rate  of  deteriora- 
tion of  the  ntal  force  being  the  same  for  each  individual.  And 
he  concluded,  "  Thus  extended,  Gorapertz's  law  may  be  stated  as 
"  follows: — The  vital  force  or  recuperative  power  of  each  individual 
"  loses  equal  proportions  in  equal  times;  and  the  proportion  of 
"  vital  force  so  lost  by  each  is  tiniversalhj  the  same,  being 
appi'oximately  represented  by  log(/=-04."  Readers  of  these 
pages  will  not  think  we  have  spent  too  much  time  in  bringing 
together  the  facts  which  bear  upon  and  justify  this  memorable 
inference.  Few  such  instances  of  the  manifestation  of  a  law, 
influencing  and  threading  its  way  through  vital  statistics,  are  to 
be  met  with  in  the  records  of  actuarial  science;  and  it  is  a 
singular  result,  both  full  of  suggestion  and  likely  to  prove  of 
wide  and  useful  application. 

A  final  remark  may  be  made  regarding  an  interesting  illus- 
tration of  the  significance  of  Makeham^s  formula  for  the  force  of 
mortality,  ^j.  =  X-\-^q^,  given  by  Messrs.  G.  F.  Hardy  and  H.  J. 
Rothery  in  their  paper  on  Mortality  in  the  West  Indies  {J.I. A., 
xxvii,  179).  By  comparing  the  values  of  the  constants  A  and  B 
for  various  tables  of  normal  and  extra  mortality,  the  nature  of  the 
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incidence  of  the  extra  risk  was  shown  in  a  simple  and  striking 

manner.     Taking  two  examples  only^  the  respective  values  of  the 

constants  are  as  follows :  .  „ 

A  a 

H-^i  Table       .         .         .     -0061  -000093 

West  Indies  (Barbados)     -0099  -000113 

Comparing  the  values  of  A  and  B  in  the  H^^  and  the  West 

Indies  observations,  the  authors  pointed  out  that  the  effect  of 
exposure  to  tropical  climate  upon  the  rate  of  mortality  could  be 
represented  by  a  constant  addition  to  the  force  of  mortality  (to 
allow  for  the  increase  in  A)  combined  with  an  addition  to  the  age 
(to  correspond  with  the  increase  in  B).  And  seeing  that  a 
constant  addition  to  the  force  of  mortality  affects  the  annuity- 
values  in  the  same  way  as  an  equivalent  change  in  the  rate  of 
interest,  Messrs.  Hardy  and  Rothery  found  they  were  able  to 
derive  their  special  Barbados  annuity-values  at  4  per-cent  interest 
from  the  H"*^  annuity-values  by  simply  taking  the  latter  values  at 
4i  pcr-cent  interest  for  ages  three  years  older.  In  other  words, 
ffp  (Barbados  4  per-cent)  is  approximately  equal  to  r/.i.+3  (H-*^  4| 
per-cent).  In  considering  the  influence  of  special  mortality  upon 
policy  reserves,  it  was  also  clearly  brought  out  that  an  increase  in 
A  while  B  remains  constant  diminishes  the  values  of  policies, 
while  an  increase  in  B  while  A  remains  constant  increases  them. 
In  the  course  of  the  discussion,  it  was  remarked  that  a  further 
investigation  of  the  relative  values  of  A  and  B  seemed  to  afford 
the  means  of  determining  the  vexed  question  "How  does  an 
increased  mortality  affect  policy-values?'^  There  can  be  little 
doubt  that  further  examinations  of  the  constituent  elements  of  the 
force  of  mortality,  on  the  lines  of  Messrs.  Hardy  and  Rothery's 
suggestive  analysis,  will  throw  light  upon  many  of  the  problems 
to  be  met  with  in  regard  to  the  incidence  of  increased  mortality. 
This  is  not  the  place,  nor  is  this  the  occasion,  to  dwell  upon 
Makeham's  personal  characteristics — his  unobtrusiveness,  his  love 
of  the  peace  of  domesticity,  his  sound  literary  judgment,  and  his 
many  accomplishments  outside  the  arena  in  which  his  skill  was 
chieHy  exhibited.  But  in  closing  this  very  imperfect  account  of 
the  work  he  so  effectively  performed  in  the  service  of  his 
profession,  it  is  at  once  a  pleasure  and  a  duty  to  pay  a  tribute  of 
admiration  and  gratitude  to  his  memory  for  the  zeal  with  which 
he  devoted  his  energies  to  the  advancement  of  actuarial  science, 
and  for  the  rare  ability  and  inexhaustible  resourcefulness  which 
have  opened  up  such  fruitful  fields  of  speculation  to  all  earnest 
enquirers.  x> 
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Formulas  and  Tables  of  Values  for  Life  hiterests  and  Reversions. 
Bij  H.  Ethelstox  Xightinoale,  Fellow  of  the  Institute  of 
Actuaries,  and  Actuarial  Assistant  to  the  Royal  Exchange 
Assurance. 

^Eead  before  the  Institute,  21  December  1891.] 

IT  is  with  some  reluctance  that  I  venture  to  address  the  Institute 
on  the  subject  of  Reversionary  Interests,  a  topic  ah-eady 
exhaustively  discussed  by  several  members  of  great  experience. 

The  chief  motive  which  induces  me  to  take  this  course  is  the 
desire  to  attract  further  attention  to  the  advantages  derived  from  the 
method  of  calculation  originally  adopted  by  Mr.  Jellicoe  [J. LA., 
ii,  159)  and  subsequently  laid  under  contribution  by  !Mr.  Bunyon 
[J. LA.,  \\n\,  3.2).  This  plan  of  operation,  by  means  of  which 
almost  any  formula  may  be  derived  from  one  general  expression, 
was  recommended  by  Mr.  Bunyon  for  the  following  reasons : 

(1).  The  exceptional  facility  with  which  any  required  for- 
mula can  be  written  down. 

(2).  The  great  advantage  secured  by  keeping  the  component 
parts  of  the  formula  clearly  before  the  computer; 
thereby  enabling  him  to  modify  the  several  parts 
without  difficulty,  in  order  to  suit  the  case  in 
question. 

For  instance,  allowance  may  hiive  to  be  made  for  loss  of 
interest  owing  to  delay  in  recovering  the  capital,  and  in  re-invest- 
ment of  the  same.  A  suitable  premium  may  be  necessary  to 
cover  a  special  assurance.  Different  rates  of  interest  may  be 
desired  in  possession  and  in  reversion,  convertible  half-yearly  or 
quarterly.  In  short,  the  actual  conditions  of  a  problem  can  be 
adhered  to  in  the  closest  possible  manner. 

Mr.  Bunyon  considered  !Mr.  Jellicoe's  formulas  as  inexact, 
affirming  that  complete  annuities  should  be  used,  on  the  ground 
that  the  Apportionment  Act,  1870,  rendered  the  income  of  a  life 
tenant  apportionable. 

Proceeding  on  the  lines  indicated  by  Mr.  Bunyon,  I  obtained 
several  expressions  different  from  those  now  in  use.  These  new- 
formulas  appear  to  me  more  simple  and  exact  than  those  generally 
adopted. 

In  order  to  increase  the  interest  and  utility  of  the  paper,  I 
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have  appended  a  number  of  tables,  showing  the  vakies  of  the 
various  interests  based  on  these  formulas.  Realizing  that  the  sex 
of  the  life  tenant  considerably  affected  the  resu.lts,  I  decided  to 
calculate  values  for  males  and  females  separately.  This  step  I 
felt  to  be  essential,  notwithstanding  that  the  bulk  of  the  tables 
was  doubled  in  consequence. 

I  humbly  trust  that  the  result  of  my  labour  may  prove  of 
sufficient  interest  to  warrant  its  intrusion  on  the  space  of  the 
Journal  of  the  Institute. 

In  building  up  a  formula,  whether  for  life  interests  or 
reversions,  the  following  principles  should  be  borne  in  mind: 

(1).  That  the  total  outlay  be  recovered  in  any  event.  An 
assurance  should  therefore  be  opened  to  cover  every 
possible  loss  of  capital  not  provided  for  by  the 
reversion  in  question. 

(2).  That  interest  on  the  total  outlay  be  allowed  for  during 
the  whole  period  intervening  between  the  time  when 
the  loan  or  purchase  is  carried  out,  and  the  ultimate 
recovery  of  the  capital. 

(3) .  That  the  total  outlay  be  equal  to  the  present  value  of 

interest  thereon  during  the  status  in  question,  plus 

*--  /■/  /_  the  present  values  of  the  outlay  at  the  end  of  the 

status,  and  of  the  premiums  required  to  cover  any 

contingency  by  which  the  outlay  may  be  lost. 

(4).  The  redemption  money  should  be  equal  to  the  total 
outlay ;  except,  in  the  case  of  life  interests,  where  a 
portion  of  the  premium  should  be  deducted,  as 
hereafter  explained.  (Special  arrangements  for 
redemption  are,  however,  sometimes  made  for  a 
fixed  term  of  years). 

Equity  would  require  that  the  policy  (if  any),  or  the  surrender- 
value  thereof,  should  be  handed  over  on  redemption.  Also, 
where  the  reversion  is  contingent  and  both  the  life  tenant  and 
reversioner  are  proved  to  be  in  good  health,  some  allowance 
might  be  made  for  the  unexpired  joint-life  annuity  set  up  in  the 
books,  or  assumed  to  have  been  purchased  to  provide  premiums 
and  interest  during  the  remainder  of  the  joint  lives. 

Let  us  start  by  assuming  .€1  as  the  total  outlay.  Then  £\ 
will  represent  the  amount  to  be  recovered  by  payment  of  the  sum 
assured,  or  by  the  falling  in  of  the  reversion ;  allowance  having 
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been  made  for  legacy  duty,  expense  of  realizing  securitieSj 
possible  depi'eciation  of  investments  and  any  other  reversionary 
charges  likely  to  be  incurred.  Power  to  van'  the  securities  must 
also  be  taken  into  consideration. 

As  regards  mZ/zV?/ expenses,  they  are  divided  into  two  classes: 

(1).  Those  representing  a  percentage  on  the  sum  assured, 
such  as  the  first  premium  (when  a  policy  has  been 
effected)  and  the  single  premiums  for  whole-worhl 
licence  and  issue  risk,  if  any. 

(2).  Legal  and  other  expenses  usually  adjusted  upon  the 
amount  of  loan  or  purchase-money. 

Of  the  expenses  under  heading  (1)  the  first  preiniuni  only  has 
been  introduced  into  the  formulas,  this  charge  being  universal 
whenever  a  policy  is  opened.  On  the  other  hand,  should  the 
remaining  charges  require  to  be  taken  into  account,  the  total  of 
such  expenses  should  be  substituted  for  the  first  premium. 

The  expenses  tinder  heading  (2)  have  not  been  noticed  in  the 
formulas.  They  must  be  deducted  from  the  results  obtained,  in 
order  to  find  the  so-called  market  value. 

Now,  taking  the  various  interests  in  order,  we  have 

I. — Absollte  Reversion  to  €1  ox  the  Death  of  x. 

(a).  Here  interest  should  be  provided  during  the  life  of  a'. 

The  capital  is  returned  by  the  falling  in  of  the  reversion,  so 
that  no  assurance  is  necessary. 

Hence,  in  accordance  with  principle  (3;  before  mentioned,  the 
total  outlay,  namely^ 

l  =  iaj:  +  'Rj., 

where  R.^.  is  the  present  value  of  .€1  at  the  end  of  the  statn-^  in 
question 

.-.     R,,3.1-m^ (1) 
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Age 
X 

Carlisle 
Ax 

Table 

I  (see 

rage  3S) 

3Iale 

Female 

40 
60 

80 

•3148 
•5267 
•7612 

•3473 
•5336 

•7707 

•2S97 
•4895 
•7542 
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[h).  Power  of  re-purcliase  within  a  fixed  term  of  years 
(2:enerally  five)  is  frequently  desired  by  a  borrower  who  believes 
the  life  tenant  to  be  in  bad  health  and  wishes  to  secure  any 
advantage  that  may  accrue  shoidd  the  reversion  determine  at  an 
early  date. 

Allowing  for  re-purchase  within  the  tivst  a  years,  on  payment 
of  Re  accumulated  to  the  time  of  re-purchase  at  an  agreed  rate  i' , 
we  have 

1  =  z'o  V  +  I"'"  •  i((x+n  +  R.r 


and 


=  r'".(l-^V^r+.)  =  '•'"•R>•-^"     ...      (2) 


Example. — If  the  life  tenant  be  aged  60^  and  a  male,  the 
value  is  "4672,  as  against  '5336  given  in  the  ]u-evious  com- 
parisons («  being  taken  =5  and  /'  as  5  per-cent). 


II. — Contingent  Reversion  to  £,\   on  the  Death  of  y, 

PROVIDED    X    BE    THEN    ALIVE. 

(fl).  In  this  case  the  reversion  returns  the  capital  outlaid  only 
if  X  survive  //.  An  assurance  is  therefore  required  to  cover  the 
risk  of  X  dying  before  y. 

Interest  must  also  be  allowed  for  during  the  joint  lives. 
Hence,  the  total  outlay — 

namely,  1  =  Rj . .» ( 1  +  (^xy)  +  i^'xy  +  R.i  x 

and  R;.x=l-P!.,(l+«r^)-'Vo-,/ (3) 

(Formulas  (1)  and  (3)  arc  given  by  Mr.  Bunyon.) 


Specimen  Values  of  Contingent  Reversions — Interest  o  per-cent. 


Table 

II 

Age  of 

X 

Age  of 

y 

100  P^.,, 

Carlisle 

Male 

Female        ' 

I 

Life  Tenant 

Life  Tenant    . 

20 

50 

1-271 

!             -293 

-321 

•273 

30 

60 

1-308 

•442 

•452 

•406 

40 

70 

1-546 

-569 

•579 

•547 

50 

! 

80 

2-020 

•678 

-688 

-668 

t 
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[b).  If  iX'-])urchasL'  be  allowed  in   the  tirst   //   years  as  before, 
we  have 

and  K,;..r=l  — P— (P  +  0«'"— ^''"•(^•«'x+«.i/+«  +  «(W«.^+«)  •  (4) 
Formula  (-1)  may  be  writteu  thus — 

Whence,  if  i'  =  i, 

R;.,=  i-P-(P  +  0(«i,:+t;".cw«..+«)  +  t-».P.^^±|^i^' 

Therefore,  if  we  substitute  'P  for  P,  where  'P  =  P  less  the  annual 

'P 
premium  to  assure  -    on  the  failure  of  the  joint  lives,  we  may 

write 

Now,  without  power  of  re-purchase,  Ri.^=l  — 'P— ('P  +  z)<y.r,y. 
Hence,  the  difference  in  the  value,  when  re-purchase  is  allowed, 
and  the  full  policy  is  set  up  in  the  first  instance,  is  represented 
by  the  expression 

('P  +  i)  {'ix-u  —  U7i  —V'*-  o..v  +  H.y+n) 


where  'P  =  Pj,,  -  P,^  •  ~  and  'P  =  -^^ 


'P        .   ,.,         P).. 
p 


The  last  factor  of  the  above  expression  has  been  tabulated  for 
quinquennial  ages  {vide  Table  Y). 

If  P  be  substituted  for  'P  in  the  formulas  for  KJ,  ,.,  only  a 
slight  loss  of  accuracy  will  be  caused  (the  error  being  on  the  safe 
side),  and  the  formulas  will  take  a  compact  and  practical  form. 

Formula  (4)  embodies  the  necessary  requirement  that  R 
accumulated  with  the  premiums  paid  for  n  years  shall  equal  the 
then  value  of  the  reversion. 

Thus,  suppose  the  accumulated  advance  and  premiums, 
namely, 

(R,^,-fP)(l+0"  +  P(6-'--l,  =  l-P(l  +  fl,^,.,^,)-f«,^„.,^„ 

then 

R/).x  +  P  +  P J? =v'"  —  v'>'.  {V.aa:+n.y+n  +  ia.v^n.tj+n) 

=  l—i'a'-,  —  v'>K(P.aj,+  ;i_y  +  ,,  +  iifj;+a.y  +  >i) 

and 

as  before. 
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The  formula  given  by  Mr.  R.  P.  Hardy  {J. I.  A.,  xvii,  245)  for 
a  loan  by  way  of  accumulation^  is 

l-(P  +  ^)(l  +  a]^  +  „_,la,.^), 

In  this  expression  the  premiums  and  interest  payable  after  the 
lirst  n  years  are  discounted  with  interest  and  vwrtulitij.  The 
formula  thus  involves  the  probability  of  x  and  y  living  over  the 
first  n  yearSj  and  would  not  therefore  appear  to  fulfil  the 
requirement  above  mentioned. 

(c).  Next  take  the  case  where  purchase  is  made  of  a 
reversionary  life  interest  by  way  of  reversionary  charge  (as  a 
capital  sum)  and  that  such  charge  does  not  exceed  two  or  three 
years'  income  of  the  life  tenant. 

Here,  instead  of  efi'ecting  the  usual  whole-life  policy,  con- 
siderable reduction  in  the  cost  of  assurance  is  obtained,  as 
Mr.  Sprague  points  out,  by  opening  a  contingent  policy  payable 
in  case  the  reversioner  die  before  the  life  tenant  or  within  t  years 
after. 

We  have  then  to  consider  whether  the  premium  for  such  a 
policy  should  be  payable: 

(1)   During  the  full  term  of  the  contract; 

or,  (2)   During  the  joint  lives  only. 

This  question  was  discussed  by  Mr.  Sunderland  [J.I. A.,  xxvii, 
90),  who  concluded  that  the  premium  under  the  first  heading  was 
"  unsound  in  theory  ",  and  should  not  be  adopted  in  practice  for 
the  following  reasons : 

(1)  That  if  the   life  tenant  die  early,  the  reversioner  can 

usually  effect  the  assurance  for  the  remaining  term 
at  a  lower  rate,  by  reason  of  the  risk  having 
diminished. 

(2)  That  the  last  annual  premium  falls  due,  on  an  average, 

six  months  before  the  risk  terminates.  Therefore, 
allowing  for  the  days  of  grace,  this  premium  really 
covers  only  five  months'  risk,  and,  in  consequence, 
frequently  remains  unpaid. 

When  ^=1,  which  is  generally  the  case,  Mr.  Sunderland 
thinks  the  simplest  course  is  to  make  the  premium  payable  during 
the  joint  existence  only.  Sometimes,  however,  when  it  is  desired 
to  make  the  premium  as  small  as  possible,  he  recommends  charging 
a  final  payment  of  half  an  annual  premium. 
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This  arrangement  appears  both  siin])le  and  .suitable,  and 
allowing  for  a  tinal  payment  of  \.V\.,j,  we  have,  when  /  =  1, 

R=i-p;,,-(pj,„  +  f)<^,,,, (5) 

When  />1,  I  think  it  better  to  make  the  premium  as  small  as 
possible,  and  therefore  payable  during  the  entire  duration  of  the 
contract.  Mr.  Sunderland  objects  that  the  assurance  might,  in  a 
certain  event,  be  effected  elsewhere  at  a  lower  rate.  Is  it  not 
usual,  however,  to  make  provision  in  the  deed  for  tacking  any 
premiums  in  arrear  to  the  mortgage?  Moreover,  the  cost  of 
repaying  the  loan  by  borrowing  from  another  source,  would 
probably  far  exceed  the  gain  in  premium  thereby  secured,  and  so 
effectually  prohibit  any  transfer. 

If  t  be  less  than  five  years,  the  well-known  approximate 
method  of  obtaining  the  required  premium  (with  but  slight  loss 
of  accuracy)  is  as  follows  : — Add  t  years  to  the  expectation  of  y, 
the  life  tenant,  and  find  the  age  y  —  h  corresponding  to  the 
increased  expectation.     Then  the  required  formula  will  be: 

R  =  l-Pl.,,_a-(P].,,_a  +  i)c^.,,_5   ....     (6) 

AVhere  Pi.„_6  is  the  annual  premium  payable  during  the  joint 
lives  of  X  and  y,  and  for  /  years  longer. 

By  making  the  reversionary  charge  a  capital  sum  rather  than 
an  annuity,  income  tax  payable  on  that  portion  of  the  annuity 
representing  capital  is  thereby  avoided. 

III. — Life  Interest  of  £1  in  Possession. 

(«).  Let  L^.  represent  the  present  value  of  a  life  interest  of  £1 
in  possession,  deduction  having  been  made  for  any  charges  on  the 
life  income  such  as  income  tax,  &c. 

A  sufficient  margin  should  be  reserved  to  give  the  vendor  or 
borrower  a  permanent  interest  in  the  estate,  as  an  inducement  to 
him  to  come  forward  from  time  to  time  to  establish  his  existence. 

This  margin  would,  })resumably,  depend  on  the  social  position 
and  personal  character  of  the  life  tenant,  to  some  extent. 

Due  consideration  should  also  be  given  to  the  power  vested 
in  the  trustees  to  vary  the  securities. 

Now^,  proceeding  to  establish  a  formula,  we  find  that  a  whole- 
life  policy  must  be  set  up  to  provide  for  a  return  of  the  capital 
outlaid  on  the  death  of  the  life  tenant. 

Also,  the  life  income  must  furnish  interest  on  the  total  outlay 


16  Formulas  and  Tables  of  Values  [April 

duriug-  liis  entire  existence^  and  the  premiums  to  cover  the  outlay, 
less  half  a  premium.  This  half  premium  is,  ou  the  average, 
provided  by  the  life  interest. 

Hence,  for  an  advance  of  1,  we  should  have  ih^  on  account  of 
interest,  and  'P^,. +  'P.y.L  ou  account  of  premiums,  so  that 

l  =  'P.,+  ('P,  +  ?-)L., 

and  ^'^=^Y^ (^^ 

'P  . 

where   'P    is    the   annual    premium   to  assure    1 ,   that    is, 

'P  =  Pi.(  1 )  and  'P  = ^ .     Table  III  was  calculated  from 

V  2;  2  +  P^. 

formula  (6). 

1  — I'P 
The  sum  to  be  assured  for  a  life  interest  of  1  is    ,^^-^ . 

The  redemption-money  immediately  after  an  annual  payment 

of  the  life  interest  has  been   made  is  ,^ — : .      Should  the  life 

P  +  2 

interest  be  redeemed  m  months  after  this  period,  the  redemption- 
money  will  be  ,p — .(\-{-i  •  —  j  where  i'  is  a  rate  agreed  upon. 

The  difference  between  the  sum  assured  and  the  value  of  the 

i'P 

life  interest  is  r^;      . ,  and  the  ratio  of  this  difference  to  the  life 
P  +  z' 

i'p 

interest  value  is  ^—jvy  • 

This  ratio,  representing  the  percentage  to  be  added  to  the  life 
interest  to  find  the  sum  to  be  assured,  is  given  in  the  right-hand 
column  of  Table  III.     If  twice  this  percentage  be  added  instead, 

we  shall  obtain  the  redemption-money  ^p       . 

I    submit   that    formula    (6)    represents   the  value    of  a  life 

interest  more  exactly,  and  is  more  easily  understood,  than  any 

other  expression  in  use.     Mr.  Sprague  (J. I. A.,  xxvii,  110),  adopts 

^,_^p 

Mr.  Baden^s  formula,  namely,  -^— ^^  . 

•^     r  +  d 

Putting  this  =  La-  as  above,  we  have 
v-l  =  {V  +  d)L.., 

and  1  =  -^  (l+i)  +  {'P{l+i)+i}L,. 
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Here,  the  interest  provided  on  the  outlay  ot  1,  uaiiielvj  /Lj, 
is  correct.  However,  the  annual  premium  introduced,  namely, 
P(l  +  ?),  insures  (1+Oj  that  is,  an  excess  of  one  year's  interest 
on  the  outlay.  On  the  other  hand,  a  charge  of  half  an  annual 
premium  only  is  made  in  the  tirst  instance. 

The  following  comparison  may  be  of  interest : 


Specitnen  Value  of  a  Life  Interest  of  £1  in  I'odsession — Interest 

5  per-cent. 


Preniiuni 
per-cent 

,                 Sum  Assured 
—  -1              1 
P  +  ^                  P  +  rf 

P 
P  +  rf 

Smu  Assured 

r(l  +  iP) 

F  +  d 

Table  III          ,  ^"^ 
Assured 

£ 

o 
4 
6 

8 

13-788           14-788 

10-413           11-413 

8-291              9-291 

6-845             7-845 

13-937 

10-643 

8-570 

7-158 

14-225 

11-087 

9-114 

7-771 

14043           14-185 

10-772          10-997 

8-700            8-977 

7-272            7-588 

(b).  Let  it  be  desu'ed  to  charge  a  life  interest,  immediately 
subsequent  to  the  first  //  years,  redemption  being  allowed  in  the 
meantime  at  a  rate  i'  (thus  eliminating  mortality  for  the  first 
H  years j. 

Then,  denoting  by  n'hx  the  present  value  of  a  deferred  life 
interest  of  £1,  and  setting  up  the  full  policy  at  the  outset,  we 
have 


and  m|Lj;  = 

Or,  if  i'  =  i, 


(8) 


The  sum  assured  and  the  redemption-money  after  the  tirst  // 
years  are,  of  course,  the  same  as  for  an  ordinary  life  interest. 

Numerical  Example. — If  n  =  o  years,  and  P,j.=:-0.2,  then 
„L.,=  14043-4-330  =  9-713. 

This  case  can  be  arranged  more  economically  by  setting  up 
the  full  policy  only  at  the  end  of  n  years,  and  assuring  for  a 
smaller  sum  in  the  interval  (see  page  25). 
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(c).  Denoting  by  |„L.v  the  value  of  a  lite  interest  of  £,1  in  a 
leasehold  for  n  years,  we  have 

1  =  (/).,. +  ((^.,  +  0 1  „L,,. 

and  „L,.=  ^4 (9) 

where    0j;   remains    to   be    determined.       The   life    interest    will 

()rovide  an  average  surplus  payment  of     ■^"  should  x  die  within 

n  years,  and  a  surplus   payment  of  ^^  should  he   survive  that 
period. 

Hence  <^.p  is  the  annual  premium  for  an  endowment  assurance 

of  [1—^''^^]  payable  in   n    years,  or  previous   death,  minus  the 

annual  premium  for  a  pure  endowment  of  ^",  payable  only  if  x  be 

alive  at  the  end  of  n  years. 
That  is, 

2P    n 

and  <^,.=  "^   ■'■"' 


2  -4-  P    -1  -4-  P     - 

The  pure  endowment  premium,  namely.  P.,. ,7  •  ^"^ ,  is  usually 

very  small. 

The  trifling  error  caused  by  neglecting  it  in  the  valuation  is 
on  the  safe  side,  and  may  be  considered  as  a  set-ofF  against  any 
slight  loss  caused  by  delay  in  re-investment.  The  annual 
premium  <^j:  will  then  be  similarly  involved  in  the  formula, 
as  the  whole-life  premium  for  an  ordinary  life  interest  in 
possession.  Therefore,  the  value  of  a  leasehold  of  .€1  for  n  years, 
depending  on  x,  may  be  found  approximately  by  taking  out  the 
numerical  value  opposite  P., .  7  in  Table  III. 

Example. — Find  the  value  of  a  lease  of  £\  per  annum  for 
25  years  depending  on  a  life  assurable  at  the  premium  for  age  30. 

If  1*30. 25]  =  '0355,  we  have,  taking  interest  at  6  per-cent, 
approximate  value  =10*172,  real  value  10\214,  subject  to  the 
usual  deductions  for  expenses,  &c. 

Table  III  will  not  usually  render  much  assistance  in  valuing 
leases  on  lives,  inasmuch  as  a  high  rate  of  interest  appears  to  be 
generally  adopted. 
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It  may  be  of  some  interest  to  compare  the  formula 

with  Mr.  Jellicoe's  formula 

'     -1, 


from  which  we  get 

l-(P,.;rir  +  c7)=,.L,.(Px..+T  +  ^) 
and  v  =  'P^_^[:fi+{V^_^~ll  +  iv)nl'x- 

The  correct  amount  of  interest^  namely,  ir  „Lj.,  is  here  allowed 
for,  but  the  premium  provides  for  a  surplus  of  one  year's  interest 
on  the  outlay  of  v  should  death  occur  witbin  n  years.  Moreover, 
the  assurance  is  carried  on  for  a  year  after  the  lease  has  expired. 

Taking  the  same  figures  as  before,  Mr.  Jellicoe's  formula 
would  bring  out  the  value  as  9'51. 

^Ir.  Sprague  gives  {J. I. A.,  viii,  13)  the  following  rule  for 
valuing  a  life  interest  (of,  say,  r  per  annum)  in  connection  with  a 
whole-life  policy  (of,  say,  s,  subject  to  an  annual  premium  of  sVj.). 

Determine   how  much  of   /•  is  covered    by  s    and   tind    the 

value  of  that  portion  and  of  the  policy  together,  then  value  the 

remainder  of  /•  in  the  ordinary  way. 

'P/ 
Thus,  a  policy  of  1—      -  will  cover  a  life  interest  of  'Pj,.  +  /, 

that  is  (substituting  'F,i-=  ^^  ,  p    J,  a  policy  of  - — p-  will  cover 
\  ~  ~r  -T  .1'/  '^  "I  -C  .r 

,     2Pj.        . 

a  life  interest  of  ,y — i^ — h  /,  or   a  policy  of   .s  \\  ill    cover   a   life 
2  +  P.,. 

interest  of  si  Vjl  +  ^  j  +  /  ■ . 

Now,  the  value  of  this  policy  of  s,  together  with  the 
corresponding  life  interest  is 

which,  by  reduction. 

The   value    of   the    remainder    of   the    life    interest,   namely, 
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r  —  s-  r.,(  1  +  .^  ]  +  /  ■  per  annum  =  m   j;up]H)se,  can  be  found  by 

multiplying  m  into  the  value  opposite  ?.,-+«  in  Table  III,  .v  being 
insurable  at  a  premium  V^+n  at  the  time  of  valuation. 

Should  the  policy  of  s  be  in  excess  of  that  required  for  the 
life  interest,  the  surplus  should  be  taken  at  the  office  surrender- 
value. 

The  value  of  the  policy  coidd  be  obtained  separately  by  sub- 
tracting the  value  of  a  life  interest  of  £\  at  the  date  of  valuation 
from  the  value  at  the  time  the  policy  was  eflPected,  and  multiplying 
the  difference  by  s.  The  life  interest  of  r  would  in  such  case 
have  to  be  obtained  from  the  premium  P.r+,j  in  Table  III. 

This  method  of  valuation  is  not  applied  here  so  easily  as  that 
described  previously. 

Numerical  Example. — Find  the  value  (interest  at  5  per-cent) 
of  a  life  interest  of  £2>2Z,  together  with  a  policy  of  j61,000, 
subject  to  a  premium  of  .€25  per  annum.  The  present  age  of  the 
life  being  40,  assurable  at  a  premium  of,  say,  .€2"  17  per-cent. 

The  policy  will  cover  a  life  interest  of 

1,000  J  •025^1 -H  "^)  + -05  j- ^  75-625, 

and  the  value  of  these  together  is  1,000^1 ^  J,  that  is  £987*5. 

The  remainder  of  the  life  interest,  namely,  247"375  is  worth 
247-38  X  12-445  =  £3,078-6.    The  total  value  is  therefore  £4,066. 


IV. — Reversionary  Life  Interest  of  £\. 

[a).  Let  \jy,t  denote  the  present  value  of  a  reversionary  life 
interest  of  £1  to  x  after  y,  all  charges  on  the  life  income  having 
been  deducted  and  a  margin  reserved  when  necessary,  as  more 
fully  explained  under  paragraph  III. 

Here,  a  whole-life  policy  should  be  effected,  payable  on  the 
death  of  the  reversioner  x. 

Assume  the  reversionary  life  interest  to  be  payable  annually, 
and  the  first  payment  receivable  therefor  12  months  after  the 
death  of  the  life  tenant. 

If  the  premium  be  annual,  the  reversionary  annuity  will  then 
commence,  on  an  average,  six  months  after  payment  of  a  premium, 
and,  therefore,  on  an  average,  the  first  annual  premium  furnished 
bv  the  reversionary  life-interest  will  be  provided  18  months  after 
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f<0  1 


payment  of  the  pvemiuin  due  at  the  beginning  of  the  year  in  which 
the  joint  existence  terminated.  Provision  must,  therefore^  be 
made  for  half  an  annual  premium  to  be  payable  on  the  failure  of 
the  joint  lives.  We  have,  consequently,  allowing  for  interest  at  a 
rate  i  in  possession  and  i'  in  reversion : 

1  =  T,/l  +  a',.,  +  ^^')  +  i'<''.r,  +  L,  ,('P,  +  i); 

that  is,        1  ='P.r+  ('P...  +  i')"'^^  +  L^.r('P.r  +  i). 

'p.+i         


And      L,/x  = 


Or,  if  i'  =  i, 


T        -^^2--' 


(10) 

(11) 


Formulas  (10)  and  (11)  were  adopted  for  the  caleulation  of 
Table  IV. 

Specimen  Values  of  a  Reversionary  Life  Interest  of  £1. 


Ages 

Table  IV 
Male  Life  Tesast 

Table  IV 
Female  Life  Tesast 

Mr.  Sprague's 
Formula ' 

Rever- 
sioner 

Ufe 
Tenant 

5  jier-cent 

tlirough- 

out 

50/0  in 
possession 
and  6<>/o  in 
reversion 

^•'■-f-la^nTeoTrn 
out                    '  - 

reversion 

5  percent 
through- 
out 

5»/„  in 
possession 
and  6"/o  in 
reversion 

30 
40 

60 
70 

5-416 
6-340 

4-867 
5-896 

4-691          4-145 
5-856          5-413 

1 

5-374 
6-336 

4-799 
5-859 

*  (1  - Us^ — i'P +  d6){l  +  a:,,;) ^     ^^^^^  ^^.^^^  ^^^^  Carlisle  annuity  for  the  true  ages.) 

IT  +  «5 


[b).   If  the  option  of  redemption  within  n  years  be  allowed,  as 
before,  then,  setting  up  the  full  policy  at  the  outset,  we  have 

1  ='P,  +  ('P.,-f  0«"7  +  (y.  +  i')v">Ka',^n.y^n+  ('P,-f  i)L,.,  (12) 

whence  the  value  of  L^ja-  is  known. 
Or,  putting  i"  —  i' ,  we  have 

l  =  'P,+  ('P,  +  i')(«',7|+r'«.«'^+„.,  +  ,0  +  ('P.r+?)L,,. 

And        L,,.,=  l-^P.^-rP-v  +  ^^(«'^+^^"-^W».y+n)   _      (J3J 

Or,   again,   putting    i'  =  /,   and    so    having   one    rate   of   interest 
throughout, 

1— 'Pa, 

-L'i/!.c=^  /p   _,   •  — (^^iTi +^'   •<^.r-(-M'i/-t-«y  •      •      •      (14j 
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If  we  subtract  this  last  value  of  L^.;.  from  that  obtained  in 
formula  (11)  we  shall  find  the  difference  which  is  made  in  the 
value  by  granting  power  of  redemption  over  n  years,  assuming 
the  full  policy  to  be  set  up  at  the  outset.  This  difference  will  be 
represented  by  the  expression 

when  one  rate  of  interest  throughout  is  used. 

In  Table  V  the  values  for  5  per-cent  have  been  calculated  in 
this  manner.  Where  redemption  is  allowed  at,  say,  5  per-cent, 
and  the  remainder  of  the  formula  is  based  on  a  rate  i,  the 
difference  will  become 

/p      ,    •     '  ffn'T  yV    .Qx  +  n  .ij  +  n       '^ri/j 

The  remainder  of  Table  \  has  been  framed  from  this  expression. 

If  an  annuity  during  the  joint  lives  uf  ,v  and  y  be  preferred  to 
a  present  sum  doivn,  such  annuity  may  be  obtained  by  dividing 
the  value  of  the  reversion  (found  from  the  formula)  by  the 
complete  joint  life  annuity,  calculated  at  the  same  rate  as  that 
used  for  a.^,,  in  the  formula. 

Passing  from  the  consideration  of  the  above  formulas,  I  will 
now  proceed  to  offer  a  few  remarks  on  the  practical  treatment  of 
reversionary  life  interests: 

(1).  In  regard  to  simple  mortgages. 

(2).  In  reference  to  purchases,  whether  by  way  of  rever- 
sionary charge,  or  otherwise  (option  of  re-purchase 
being  allowed  over  a  fixed  term  of  years). 

Advances  by  way  of  Mortgage  ox  the  Security  of 
Reversionary  Life  Interests. 

^Ir.  Sprague  has  [J. I. A.,  xvii,  .229)  clearly  .pointed  out  the 
difficulties  to  be  contended  with  in  making  these  advances.  He 
shows  conclusively  that  transactions  of  the  kind  should  be 
arranged,  if  possible,  by  way  of  reversionaiy  charge,  rather  than 
by  wav  of  mortgage.  Exception  should,  however,  be  made  under 
special  circumstances,  or  where  a  fund  exists  available  for  the 
annual  heavy  payment  required  for  premiums  and  interest.  If 
this  annual  payment  be  guaranteed,  the  amount  of  assurance 
strictly  necessary  does  not  exceed  that  for  a  mortgage  on  a  life 
interest  in  possession.      On  the   other  hand,  if   no  premium  or 
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interest  can  be  relied  on,  the  full  policy  would  appear  to  be 
required  at  the  outset,  in  order  to  protect  the  lender  completely. 

If  the  full  assurance  be  set  up  in  the  first  instance,  the  strain 
put  upon  the  borrower  for  the  heavy  annual  premiums  is  usually 
very  severe,  and,  in  fact,  a  great  incentive  to  him  to  allow  the 
premiums  to  fall  into  arrear. 

Although  objection  is  usually  made  to  giving  a  reversioiiarv 
charge  in  respect  of  the  advance,  especially  when  the  life  tenant 
is  in  bad  health,  the  reversioner  may  agree  that  a  policy  to  cover 
the  actual  initial  outlay  should  be  effected  at  the  outset,  and  that 
arrears  of  premium  and  interest  should  be  treated  as  further 
advances  by  way  of  reversionary  charge. 

This  plan  would  not  remove  the  difficulty  arising  by  reason  of 
the  reversioner  becoming,  perhaps,  uninsurable.  It  would  therefore 
be  necessary  to  provide  for  the  possible  requirement  of  a  suitably 
increasing  deferred  assurance,  and,  consequently,  to  charge  a 
premium  in  the  first  instance  for  the  option  of  obtaining  further 
assurance  at  the  ordinary  rate,  corresponding  to  the  increased  age 
of  the  reversioner. 

Should  the  above  course  be  impracticable,  the  following 
arrangement,  offering  great  economy  to  the  reversioner  during  the 
term  of  the  joint  lives,  might  be  adopted  under  certain  circum- 
stances, and  where  the  security  is  ample. 

Assume  both  lives  to  be  in  existence  at  the  end  of  t  years  (the 
curtate  joint  expectation  of  x  and.  y)  and  x  to  be  then  assurable  at 
the  ordinary  rate,  namely,  Vx^t-  Then  the  value  of  a  reversionary 
life   interest    of   £\    t    vears   hence,   that    is,    \jy^t  v+t,  ^iH    be 

In  order  to  find  what  advance  could  be  made  on  this 
defeiTed  life  interest,  we  must  deduct  from  \jy+tx+t  the  temporary 
premiums  to  insure  this  amount  on  the  death  of  x,  if  occurring 
within  t  years,  and  also  the  interest  on  the  outlay  for  the 
same  period,  together  with  the  single  premium   (say  T)   for  the 

option  of  obtaining  a  policy  of  p^ .  at    the  ordinary  rate, 

after  a  lapse  of  /  years. 

The  above  temporary  premium  will  be  payable  only  for  t  year* 
or  till  the  first  death,  it'  cc  uvriiig  witliia  thi-  ]ieriod.  For, 
suppose  the  joint  existence  to  fail  before  t  years,  then,  if  x  die 
first,  the  policy  will  provide  the  total  initial  outlay,  namely, 
\iy+tx^t\    whereas,  if  y  die  first,  ,r's  interest  will  become  a  life 
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interest  in  possession,  the  security  being  thereby  improved.     In 
the  latter  event,  no  further  assurance  would  be  necessary. 

The  formula  for  the  present  advance  on  a  reversionary  life 
interest  of  1  deferred  /  years  is  thus 

=  L„.,,.+,{l-P(l  +  ,_ir/,.,)-z,ff,,]-T    .     .     (15) 

Numerical  Example  of  the  above  arrangement. 

What  advance  could  be  granted  in  respect  of  a  reversionary 
life  interest  of  £1,000  (all  deductions  allowed  for)  to  M20  after 
M50? 

Taking  interest  at  5  per-cent  in  possession  and  6  per-cent  in 
reversion,  the  life  interest  would  be  worth  .€5,687  at  the  end  of 
18  years  (the  joint  expectation),  and  the  whole-life  policy  then 
required  would  be  about  £13,000. 

Now,  the  temporary  premium  for  18  years  at  age  .20  is,  say, 
1*08  per-cent,  that  is,  £61.  8^.  5c?.  for  £5,687  assured,  and  the 
option  is  12s.  per-cent,  that  is,  £78  for  a  deferred  assurance  of 
£13,000. 

Also,  the  present  value  of  the  deferred  reversionary  life 
interest  (by  Table  IX)  is  £2,037. 

Suppose  that  £2,000  is  advanced  on  the  security  at  4|  per- 
cent (inclusive  of  the  first  premium).  Then  the  annual  payment 
for  premiums  and  interest  for  the  first  18  years  will  be  £61.  85.  od. 
+  £90  =  £151.  85.  od.  (in  addition  to  the  single  premium  for  the 
option,  namely,  £78) ;  that  is,  7^  per-cent  on  the  advance. 

At  the  end  of  18  years  the  full  policy  of  £13,000  will  be  set  up, 
and  the  annual  charge  will  then  be  £335.  16s. +  £90  =  £425. 16s. 

If  the  £2,000  advance  had  been  made  in  the  ordinary  way,  a 
reversionary  annuity  of  £578  would  have  been  required  to  support 
it,  together  with  a  policy  for  £8,554,  subject  to  a  whole-life 
annual  premium  of  £144.  lis.  If  we  add  to  the  latter,  the 
annual  interest,  namely,  £90,  we  shall  obtain  a  yearly  payment 
throughout  of  £234.  lis.,  representing  about  11^  per-cent  on  the 
loan. 

So  that,  leaving  the  option  of  £78  out  of  consideration,  a 
yearly  saving  of  about  £83  is  made  for  18  years,  as  a  set-off"  for 
an  increase  of  £191  per  annum  subsequent  to  this  period. 
Should,  however,  the  loan  be  redeemed  during  the  term  of  the 
joint  expectation,  or  either  life  die  within  this  period,  the 
increased  annual  charge  of  £191  would  not  be  incurred  at  all. 

This  economy  of  the  annual  charge  during  the  existence  of 
the  life  tenant  would,  I  think,  be  attractive  to  a  borrower. 
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The  advance  that  could  be  made  as  above  in  respect  of  a 
reversionary  life  interest  would  usually  be  between  GO  per-cent 
and  70  per-cent  of  the  loan  that  could  be  granted  on  the  same 
annuity  if  carried  out  in  the  ordinary  way. 

The  practical  objectiou  to  contend  with  in  arranging  the 
mortgage  as  above^  is  the  difficulty  of  obtaining  so  large  an 
amount  of  deferred  assurance,  the  more  especially  as  the  term  of 
deferment  is  frequently  a  considci-able  number  of  years. 

Actuaries  naturally  feel  some  uncertainty  as  to  whether  an 
option  calculated  to  provide  assurance  at  the  end  of  10  or  15 
years  can  be  safely  relied  upon. 

The  amount  of  deferred  assurance  could  be  much  reduced  by 
effecting  a  whole-life  policy  of  L^_^.^^.+^  instead  of  a  temporary 
assurance  for  t  years.  Thus,  in  the  foregoing  example,  the 
deferred  assurance  would  be  cut  down  from  £13,000  to  .€7,313. 
On  the  other  hand,  the  annual  charge  for  the  first  18  years 
would  be  somewhat  increased. 

£    s.    d. 
Annual  premium    95  19    5 

„       interest       90    0    0 
Total  yearly  payment  185  19    5 

which  represents  about  9;^  per-cent  on  the  loan. 

The  Purchase  of  a  Reversionary  Life  Interest  (power  of 
re-purchase  being  allowed  over  a  period  of  it  years 
upon  the  terms  of  accumulation  at  interest  i'). 

The  usual  method  of  arranging  the  assurances  in  connection 
with  these  transactions  appears  to  be  as  follows : — Effect  a  policy 
in  the  first  instance  for  the  total  initial  outlay  only,  and  set  up 
the  i-emainder  of  the  full  policy  required  at  the  end  of  the  nth  year, 
if  option  of  re-purchase  has  not  been  exercised  in  the  interval. 
Also,  charge  a  single  premium  (say  T)  at  the  outset  for  the 
possible  deterioration  of  the  life  during  the  period  of  n  years. 

How  should  the  amount  of  the  advance  be  obtained  under 
this  arrangement?  The  value  brought  out  by  formulas  (13)  and 
(14)  will  not  ap]dy,  for  they  assume  the  full  policy  to  be  effected 
at  the  outset.  The  present  advance,  accumulated  with  interest, 
and  the  premiums  necessary  to  protect  it,  should  amount  to  the 
value  of  the  reversionary  life  interest  n  years  hence,  namelv, 
^y+n\v+n  (assuming  x  to  be  then  a  healthy  life),  that  is,  should 
1— 'P 

■—  Tp  — ^        (l.v+n.!i+n  ' 

^ x+n~r  I 
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Therefore,  if  we  effect  a  temporary  assurance  of  L^+»'.p+„  for 
n  years  at  a  premium  of  P.L^+M.i-+,t,  the  present  advance  will  be 

L,,^„,^„{l-P-(l'  +  0«V-i}-T.     .     .     (16) 

Example. — AVhat  is  the  purchase  value  of  a  reversionary  life 
interest  of  £1,000  to  M30  after  M60  (all  proper  deductions 
having  been  made),  power  of  re-purchase  being;  allowed  at  5  per- 
cent, over  five  years  ? 

I^BoUs  =  -£53^07  (with  interest  at  5  por-cent  in  possession  and 
6  per-cent  iu  reversion) . 

The  short-term  premium,  age  30,  for  live  years,  is  1*100  per- 
cent.    The  value  of  T   is  1*000   per-cent,  using   Mr.  Rothery's 
table   (see  J. I. A.,  xxviii,  483)   with  a  loading  of  about  25  per- 
cent;  and  as  a  policy  of  j613,500  must  be  set  up  at  the  end  of 
five  years,  the  option  to  be  charged  will,  therefore,  be  135  x  1*00 
=  j€135.     Hence,  the  present  value  of  the  life  interest  will  be 
5,407(1 --Oil -(-011  + •05)4-33} -135 
=  £3,785. 
from  which,  of  course,  legal  and  other  initial  expenses,  if  any, 
must  be  deducted  to  obtain  the  purchase  value. 

I  believe  the  usual  custom  is  to  effect  a  ichole-life  policy  for 
the  first  11  years  instead  of  a  temporary  assurance,  and  to  charge 
for  the  option  in  respect  of  the  increase  of  assurance  only. 

This  plan  has  the  advantage  of  reducing  the  amount  of 
deferred  assurance  required ;  but,  on  the  other  hand,  it  increases 
the  annual  charge  for  the  first  five  years. 

Moreover,  in  the  event  of  re-purchase  during  the  period 
allowed,  the  borrower  will  suffer  to  some  extent  by  the  surrender 
of  his  whole-life  policy,  whereas,  a  temporary  assurance  offers  the 
cheapest  possible  accommodation.  The  slight  increase  in  the 
cost  of  the  option  Avill  not  counterbalance  the  difference  in  the 
annual  premiums. 

When  a  irhole-life  policy  is  effected  as  above,  there  appears  to 
be  some  difficulty  in  arriving  at  the  true  present  value  of  the 
life  interest  on  account  of  the  assurance  (after  the  nth  year) 
being  subject  to  annual  premiums  corresponding  to  different  ages. 

Remarks  ix  Coxnectiox  with  the  Tables  appended 
TO  THIS  Paper. 

We  have,  unfortunately,  no  sufficient  data  from  which  to  form 
an  accurate  opinion  as  to  the  mortality  of  those  lives  on  which 
reversions  depend,  and  are  offered  for  sale  or  loan.     It  is  generally 
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admitted  that  reversions  do  not  yield  the  calculated  rate  of 
interest  during  the  early  years  after  purchase,  and  this  effect 
seems  to  be  properly  attributed  to  the  inHuence  of  selection. 

In  the  absence  of  reliable  data,  we  have  the  following  select 
tables  for  consideration: 

(1).  Those  based  on  the  experience  of  assured  lives:  such 

as  those  of  ^Ir.  Sprague. 
(2).  The    Government    Annuity    Tables     (1883)    of    Mr. 

Finlaison. 

The  question  then  arises,  how  far  the  mortality  represented 
by  them  is  likely  to  correspond  with  that  of  life  tenants  ? 

Tables  of  assured  lives  may  be  considered  as  a  class  repre- 
senting the  ordinary  community,  operated  upon  by  two  opposite 
forces,  namely: 

(1).  Medical  selection  on  the  ])art  of  the  Assurer. 
(2).  Withdrawal    of    healthy    lives    on    the    part    of   the 
Assured. 

Medical  examination,  on  the  one  hand,  by  eliminating  most  of 
those  lives  in  an  unsound  condition,  raises  the  vitality  of  the  class 
above  the  average  for  the  first  few  years.  The  effect  of  medical 
selection  is  then  practically  lost,  and  the  lives  become  worse  than 
the  average,  a  slight  recovery  taking  place  after  a  considerable 
number  of  years. 

The  selection  represented  by  tables  of  annuity  experience 
appears  to  be  different  in  character,  namely,  that  exercised  by  a 
body  of  lives  believing  themselves  to  be,  in  all  probability,  longer 
lived  than  the  ordinary  community.  The  mortality  is  shown  to 
be  light  during  the  first  three  or  four  years  after  purchase,  and 
then  becomes  practically  normal. 

Now,  as  life  tenants  undergo  no  medical  examination,  and 
as  reversioners  would  probably  in  offering  the  security  for  sale 
believe  them  to  be,  generally,  better  lives  than  the  average,  I 
should  suggest  that  the  mortality  of  life  tenants  would  be  more 
closely  allied  to  that  of  annuitants  than  to  that  of  assured  lives. 
Reversioners,  of  course,  belong  to  the  latter  class. 

A  further  advantage  in  favour  of  adopting  annuity  tables,  is 
that  they  treat  of  each  sex  separately. 

(Where  a  reversioner  asks  for  power  of  re-purchase,  or  desires 
a  loan  only,  as  opposed  to  a  sale,  it  would  appear  that  the  life 
tenant  has  not  the  same  average  prospect  of  longevity.) 
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As  no  joint-life  annuities  seem  to  have  been  calculated 
embracing  the  double  mortality  above  mention ed,  I  have  adopted 
the  following  course  in  tabulating  the  complete  joint-life  annuities 
appended  to  this  paper  (see  Table  VII): 

For  the  reversioner,  I  used  the  Carlisle  Table  without  modi- 
fication. It  is  generally  known  that  the  Carlisle  single 
life  anuuity-valu.es  correspond  fairly  well  with  those  of 
the  select  Institute  Tables,  although  somewhat  smaller 
than  the  latter  for  ages  25  to  40,  and  larger  subse- 
quently. 

For  life  tenants,  the  annuity-values  for  the  true  ages  were 
taken  out  from  the  Government  Annuity  Experience 
(males  and  females  separately),  and  the  exact  ages 
corresponding  to  the  same  annuity-values  in  the 
Carlisle  Table  were  obtained  to  two  decimal  places. 
The  new  ages  of  the  life  tenants  thus  found  were 
combined  with  the  ages  of  the  reversioners,  and  the 
corresponding  Carlisle  joint-life  annuities  were  calcu- 
lated by  interpolation  from  the  values  given  in  Jones's 
Annuities. 

The  rates  of  interest  selected  for  tabulation  were  4  per- 
cent, 5  per-ccnt,  and  6  per-cent. 

The  above  mode  of  proceeding  assumes  that,  if  a-e  =  (^.v+s, 

Govt.        Carlisle 

then  fl,-..v  =  f'.r+s.!,- 

(ivt.  earl.    Carl.    Carl. 

The  error  involved  in  this  arbitrary  assumption  is  very  small, 
and  may  be  passed  over  without  consideration. 

As  the  published  Government  Annuity  Tables  do  not  extend 
below  age  40,  I  have  limited  my  tables  to  that  age  so  far  as  life 
tenants  are  concerned. 

The  foregoing  method  of  obtaining  joint-life  annuities  is,  I 
admit,  a  rough  one;  but,  for  the  purpose  with  which  they  were 
calculated,  the  results  appear  to  me  more  reliable  than  any  existing 
annuity-values. 

A  few  notes  may  appropriately  be  made  here  as  to  the  rates 
of  interest  to  be  used  in  the  formulas. 

Mr.  Jellicoe  formerly  explained  the  method  of  valuing  rever- 
sionary interests  considered  as  isolated  cases.  He  assumed  that 
annuities  were  actually  purchased  for  premiums  and  interest,  in 
order  to  render  the   reversion   absolute.      A   considerable  profit 
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over  and  abuve  the  interest  supposed  to  be  realized  was  tlius 
concealed  in  the  annuity  introduced.  Hence,  Mr.  Jellicoe^s 
formulas  do  not  show  the  true  return  on  investments  of  the  class, 
and  Mr.  Sprague  has  rightly  pronounced  them  as  inappropriate 
for  the  use  of  assurance  companies  and  other  societies  holding  a 
number  of  these  securities  on  their  books. 

Introduction  of  the  office  premium  also  covers  a  large  profit 
not  expressed  in  tlie  rate  of  interest  used  in  the  formulas.  This 
step  is  necessary,  however,  as  a  policy  is  always  set  up  to  make 
the  security  marketable,  and  a  commission  is  usually  paid  on  the 
premium. 

Exclusive  of  the  profit  obtained  by  use  of  the  loaded  premium, 
it  is  now  well  understood  that  formulas,  in  which  one  rate  of 
interest  is  used  throughout,  really  provide  that  rate  on  the 
security  in  themselves,  and  do  not  require,  as  sometimes 
remarked,  a  supply  of  outside  investments  yielding  the  same  rate 
of  interest. 

In  the  valuation  of  reversions,  the  rates  of  interest  to  be  used 
are  influenced  by  competition,  the  market  rate,  the  amount  of 
insurance  efl'ected,  and  the  character  of  the  security,  &c.,  &c. 

Caferis  paribus,  the  rates  depend  to  some  extent  on  the 
probable  duration  of  the  status,  on  the  termination  of  which  the 
capital  is  recoverable.  The  longer  the  duration  the  higher  should 
be  the  rate  of  interest,  for  there  is  liability  to  wider  fluctuation 
in  the  value  of  investments,  &c. 

The  I'ates  now  realized  point  to  a  considerable  decline  on 
those  obtained  many  years  ago. 

Advances  on  absolute  reversions  to  the  best  Stock  Exchange 
securities  may  now  be  had  Avithout  difficulty  at  4^  per-cent,  or 
even  at  4  per-cent,  under  special  circumstances,  together  with  a 
policy  on  the  reversioner's  life  as  a  collateral  sccui-ity. 

Loans  may  also  be  obtained  at  this  rate  on  life  interests  in 
the  proceeds  of  first-class  investments. 

The  rates  to  be  adopted  for  reversionary  life  interests  appear 
rather  higher,  the  value  being  seldom  calculated  to  yield  less 
than  5  per-cent  in  possession  and  5  or  6  per-cent  in  reversion. 
The  rates  used  are,  to  some  extent,  influenced  by  the  amount  of 
assurance  efl'ected. 

There  is  no  means  of  estimating,  with  any  degree  of  accuracy, 
the  probable  price  of  an  investment  when  the  reversion  is  expected 
to  fall  in — frequently  at  a  time  many  years  distant.  Hence, 
opinion  differs  largely  as  to  the  margin  which  should  be  resened 
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ill  priciug  the  funds  and  securities  embraced  in  the  interest  under 
notice. 

In  the  examples  given  in  this  paper,  I  liave  assumed  that  the 
necessary  margins  have  already  been  allowed  for,  and,  conse- 
quently, have  valued  the  interest  as  a  reversion  to  so  much  cash. 

If  it  be  the  practice  of  an  office  to  charge  an  extra  premium 
for  a  young  woman,  it  is  convenient,  for  the  purposes  of 
valuation,  to  rate  up  her  age  a  few  years,  corresponding  to  the 
extra  premium  charged.  If  5s.  per-cent  extra  premium  is 
charged  for  female  lives,  the  number  of  years  to  be  added  for  a 
reversionary  life  intei'cst  is  roughly  as  follows: 


Age  20 

Age  25 

Age  30 

Age  40 

Age  45 

Subsequent 
Ages 

7 

5 

4 

3 

2 

1 

If  an  absolute  reversion  depend  on  two  lives,  both  of  them 
will  follow  the  Government  Annuity  Table.  In  such  cases,  one 
of  the  ages  will  require  modification,  in  order  to  utilize  the  joint- 
life  annuities  appended. 

The  following  list  of  equivalent  ages,  as  found  from  the 
3  per-cent  single  life  annuity-values,  may  be  serviceable  for  this 
purpose : 


Government  (Male) 
Age  X 

Cailisle 
Equivalent  Age 

Government  (Female) 
Age  X 

Carlisle 
Equivalent  Age 

Ages  41  to  46 
»     47  „  50 
„     51  „  57 
„     58  &  upwards 

x  +  2 
x  +  \ 

X 

x-1 

Below  age  64 
Ages  65  to  71 
„     72  &i  upwards 

a:-4 
x-Z 

x-4> 

Thus   0,7^^  =  t\j)  +  a,y)  —  tC^,r,M,  I 

=  (':x)  +  Oy—ClxJrZ  'CJ 

where  x  is  younger  than  40,  and  a  male. 

The  value  o.r+3.^!  will  be  found  from  the  joint  annuities 
appended,  a- +  3  being  the  age  at  the  top,  and  y  the  age  at  the 
side. 

The  value  of  the  reversion  will  then  be  1  —  ia^^)  • 
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Explanation  of  the  Tables,  with  Examples. 
Table  I. — Values  of  an  absolute  reversion  to  £\. 
Fornuila  K.i-  =  1  —  iii^ , 

where  o^^.  is  taken  as  o^;  +  ^"^ . 

The  calculations  were  based  on  the  Government  Annuity 
Tables  (1883),  male  and  female  lives  being  separately  treated. 

The  values  for  3  per-cent^  4  per-centj  and  5  per-cent,  were 
obtained  from  the  complete  annuities  calculated  direct  from  the 
corresponding  curtate  annuity-values  given  in  Mr.  Finlaison^s 
report  (pp.  3.2  to  35).  Those  for  4|  per-cent,  5|  per-cent,  and 
G  per-cent,  were  interpolated  from  the  previous  values  by  means 
of  second  differences;  final  corrections  being  made  with  the  third 
differences  of  the  H-^^  sinsle  premiums  siven  in  Mr.  Kinir's 
Text-Bouk. 

I  find  the  results  for  ages  40  to  80  may  be  relied  on  as 
correct  to  three  decimal  places. 

Comparison  with  the  Carlisle  single  premiums  exhibits  verv 
remarkable  differences,  thus: 

For  male  life  tenants  the  values  of  Table  I  are  about  7 
per-cent  greater  than  the  Carlisle  values  at  age  50,  and 
about  1  per-cent  greater  for  ages  of  60  and  upwards. 

For  female  life  tenants  the  tabular  values  are  about  7  per- 
cent less  than  those  of  the  Carlisle  up  to  age  60.  Above 
this  age  the  percentage  diminishes  until  age  80,  when 
the  value  is  1  per-cent  less  than  the  Carlisle. 

The  tabular  values  for  males  exceeds  those  for  females  by 
about  8i  per-cent  at  age  60^  and  by  2  per-cent  at  age  80. 

Example. — A^Tiat  is  the  value  of  an    absolute   reversion    to 
£1,000  on  death  of  F71,  duty  3  per-cent? 
Taking  interest  at  5  per-cent,  the  value  is 
£644 
—  Duty       20 

Value  £621     subject  to  legal  expenses. 

Table  II. — Values  of  a  contingent  reversion  of  £1  to  a.- 
after  ij. 

Form  ula         R,)  ,-  =  1  —  P  J .  „  ( 1  -|-  o j.,,  j  —  iux,, . 
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Here  males  and  females  are  again  treated  separately,  values 
being  given  for  each  age  of  the  life  tenant  from  40  to  80,  and  for 
quinquennial  ages  of  the  reversioner  from  40  to  60,  the  reversioner 
having  been  assumed  as  the  younger  life  in  every  case. 

The  values  have  been  calculated  for  rates  of  interest,  4  per- 
cent, 5  per-cent,  and  6  per-cent.  A  table  of  the  office  premiums 
used  in  the  calculations  follows  Table  II.  These  premiums  will 
probably  differ  slightly  from  the  rates  quoted  by  an  individual 
office. 

In  order  to  find  the  value  corresponding  to  a  special  premium 
P].„  +  A,  the  tabular  value  should  be  corrected  by  +A(l+ffi.y), 


that  is,  by  +  A-|  '5  +  Oj,J\  +  o  j  I' ' 


This  correction  may  easily  be  calculated  from  the  Tables  of 
Complete  Annuities  appended  to  the  paper. 

Example. — What  is  the  value  of  a  contingent  reversion  to 
£1,000  on  the  death  of  F55,  provided  F22  survive  her — duty, 
1  per-cent? 

Suppose  the  contingent  premium  be  1'487  per-cent  (including 
the  extra).    Then,  as  this  premium  corresponds  to  P4.,v,j  the  value 
of  the  reversion,  allowing  for  interest  at  6  per-cent,  will  be 
£284 
—  Duty      3 

£281     subject  to  legal  expenses. 


Table  III. — Values  of  a  life  interest  of  £\. 

1  —  'Pa- 
Formula  Lr=  71 


'P.+r 


Values  have  been  calculated  for  ordinary  whole-life  premiums, 
ranging  from  30s.  up  to  160s.  (proceeding  by  differences  of  \s.), 
and  rates  of  interest  4  per-cent,  4^  per-cent,  5  per-cent,  5^  per- 
cent, and  6  per-cent. 

A  column  is  given  at  the  right  hand  showing  the  percentage 
to  be  added  to  the  life  interest  value,  in  order  to  find  the 
corresponding  sum  to  be  assured. 

Assuming  x  die  midway  between  two  yearly  payments  of  the 
life  income  (which  he  may  be  expected  to  do  on  the  average),  the 
excess  of  the  initial  outlay  over  the  sum  to  be  assured  will  be 
exactly  counterbalanced  by  the  half  premium  furnished  from  the 
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life  interest.  Should  x  die  later  in  tlic  year,  a  surplus  will  be 
obtained    from    the    life    interest    over    and    above    the    amount 

(namely,  ^  J  required   to  complete  the  initial  outlay.     On   the 

other  hand,  should  x  die  earlier  than  anticipated,  the  small 
deficit  then  experienced  may  reasonably  be  deducted  from  the 
interest  provided  to  the  day  of  death. 

Example. — What  is  the  value  of  the  life  interest  of  a  gentle- 
man aged  40,  in  £300  per  annum,  together  with  a  whole-life 
policy  of  £2,000  (with  reversionary  bonus  of  £280),  subject  to 
a  premium  of  £40?  Putting  future  bonuses  on  one  side,  we 
may  consider  the  assurance  already  on  foot  as  a  policy  of  £2,280, 
subject  to  a  premium  of  £40,  whence  r  =  '01754. 

Now,  taking  interest  at  5  per-cent,  the  policy  will  cover  a  life 


interest  of  2,280 1-01754/1  +  ^)  +  05 1  =£155.    x\nd  the  value 
of  these  together  is  2,28oCl-  ^^^^^")  =  £2,260. 


If  the  life  tenant  be  now  assurable  at  an  annual  premium  of 
2'745  per-cent,  the  remainder  of  the  life  interest,  namely,  £145 
per  annum,  is  worth  145  x  12-623=  £1,830. 

Thus,  the  total  value  of  the  security  is  £2,260 +  £1,830 
=  £4,090,  subject  to  legal  and  other  initial  expenses. 

Table  IV. — Values  of  a  reversionary  life  interest  of  £1. 
l-'P,-('P..  +  i')«'     1 


Formula 
Or,  when  z'  =  f. 


Males  and  females   are  treated   separately  for  the  following 
rates  of  interest: 

The  values  are  tabulated 
for  every  age  of  the  life  tenant, 
from  85  to  40,  and  for  quin- 
quennial ages  of  the  rever- 
sioner, from  20  to  60.  The 
borrower    is,    in    every    case, 

^ assumed    to   be    the   younger 

life. 

VOL.  XXX.  D 


In  Possession 

In  Reversion 

4  per-cent 

5 

5 

6 

5  per-cent 

5 

6 

6 
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It  may  be  observed  that  a  difference  of  live  years  in  the  age 
of  the  reversioner  produces  usually  a  change  in  the  value  ranging 
from  10  per-cent  to  15  per-cent  of  such  value,  when  the 
reversioner  is  below  age  50. 

I  subjoin  some  numerical  specimen  values  of  a  reversionary 
life  interest  of  1  at  various  rates  of  interest,  and  also  a  table 
of  the  whole-life  non-profit  rates  of  premium  used  in  the 
calculations : 


Male 

Age  of 

THE    REyERSIOXER 

Female 

Age  of  the  Reversioner  | 

Rates 
per-cent 

Life 

NEXT  Birthday 

Life 

XEXT  Birthday            i 

Tenant, 
aged  last 
Birthday 

Tenant 
aged  last 
Birthday 

20 

i         40 

60 

20 

40 

60 

4&  5 

85 

13-80 

1112 

6-34 

85 

13-60 

10-94 

1 

1  619    ! 

5 

11-73 

9-68 

5-77 

11-56 

9-52 

5-63 

5&  6 

11-39 

9-40 

5-60 

11-21 

9-23 

5-46 

6 

9-98 

8-32 

5-14 

9-82 

8-17 

5-01 

4&  5 

65 

8-32 

608 

2-54    < 

65 

7-55 

5-39 

210 

5 

7-08 

1     5-29 

2-31 

6-42 

4-69 

1-91 

5  &  6 

6-47 

1     4-83 

2-10 

5-81 

4-24 

1-71 

6 

5-70 

4-27 

1-92 

5-12 

3-75 

1-56 

4&  5 

45 

3-94 

2-34 

45 

3-07 

1-73 

5 

3-35 

204 

2-61 

1-51 

5&  6 

2-79 

1-65 

... 

2-12 

1-18 

6 

2-50 

1     1-46 

1-92 

1-04 

Whole-Life  Assurance  Non-Projit  Hates  used  for  Table  IV 


Age  of  the 

Age  of  the 

Reversioner 

next 

Birthday 

Annual  Preniiuiii 
per-cent 

Reversioner 

next 

Birthday 

Annual  Premium      i 
per-cent             i 

£      s.      d. 

£      s.      d.          1 

20 

1     13       9 

55 

4     18       1 

25 

1     16       3 

60 

6       3     10 

30 

2       0       9 

65 

7     18       6 

35 

2       6       9 

70 

10       6       7 

40 

2     14     10 

75 

13       7       8 

45 

3       0       6 

80 

19       0       0 

50 

3     19       3 

Certain  slight  and  unavoidable  irregularities  are  apparent  in 
the  values  of  reversionary  life  interests,  Table  IV.  These  are 
due  to  the  faulty  graduation  of  the  Carlisle  Table,  but  they  are 
of  so  slight  a  nature  as  in  no  way  to  interfere  with  the  practical 
utility  of  the  table. 
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Table  V. — Showing  the  differences  in  the  value  of  a  rever- 
sionary life  interest  oi  £\,  when  power  of  re-purchase  is  allowed 
at  5  per-cent,  during  the  first  five  years,  and  the  full  ])olicy  is  set 
up  at  the  outset. 

The  reversionarv  interest  has  been  taken  at  one  rate  of  interest 
throughout,  namely,  -i  per-cent,  5  per-cent,  and  6  pcr-cent, 
separately  for  each  sex. 

The  formulas  used  were — 

(fl5  +i;^«^+5.i,+o)-«x^  for  5  per-cent  throughout, 

and  -~ -ai-\-{v\ux+o.y+o  —  iixy)  tor  ^  per-cent  and 

*  ^ "'"  6  per-cent  respectively. 

It  may  be  noticed  that  the  corresponding  difference  for  a 
contingent  reversion  to  a  capital  sum  is 

('Pi.j,-f05)(«5:  +  t^'.«x+5.j,+5-«.ry)   for  5  per-cent  throughout. 

Examination  of  this  table  shows  that  the  difference  in  question 
ranges  from  a  little  over  two  years'  purchase,  down  to  rather  more 
than  one  year's  purchase,  according  as  the  age  of  the  life  tenant 
varies  from  80  to  40. 

The  differences  in  the  case  of  male  life  tenants  are  slightly 
greater  than  those  for  females. 


Table  VI. — Complete  single  life  annuities. 
The  rates  of  interest  and  ages  correspond  in  every  particular 
with  those  of  Table  I. 

Table  VII. — Complete  joint-life  annuities. 

The  manner  in  which  these  values  have  been  obtained  has 
already  been  explained.  They  are  given  for  4  per-cent,  5  per-cent, 
and  6  per-cent,  and  for  males  and  females  separately. 

Table  VIII. — The  difference  in  the  value  of  a  reversionary  life 
interest  of  £1,  assuming  the  full  policy  to  be  set  up  at  the  end  of 
five  years,  and  power  of  re-purchase  to  be  allowed  in  the  interval, 
at  5  per-cent  compound  interest. 

The  single  premiums  for  the  options  were  taken  to  be  the 
following  percentages  on  the  whole  deferred  assurance: 
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£1  per-cent  for  all  ages  of  the  reversioner  up  to  35  inclusive. 
£1^  per-cent  for  ages  of  the  reversioner  36  to  40         „ 
£-  „  „  „  41  to  45         ;, 

^3  „  ,,  ^^  46  to  50         ,, 

£^2  „  „  „  51  to  55         „ 

£3  „  „  ,,  56  to  60         ,, 

Table  IX. — Specimen  values  of  a  reversionary  life  interest  of 
£l,  deferred  for  the  term  of  the  curtate  joint  expectation.  (The 
use  of  this  table  is  explained  on  page  23.) 

Table  X. — The  integral  number  of  years  contained  in  the 
curtate  joint  expectation  Taccordiug  to  the  Carlisle  Table)  for 
each  age  of  the  life  tenant  from  40  to  85,  and  for  quinquennial  ages 
of  the  reversioner. 

In  conclusion,  I  now  merely  add  that  I  have  tried  in  this 
paper,  to  the  best  of  my  ability,  to  throw  extra  light  on  a  subject 
surrounded  with  difficulties.  If  I  have  succeeded  in  doing  so,  or 
in  any  way  benefited  the  profession  to  which  I  have  the  honour  to 
belong,  my  labours  will  be  amply  rewarded. 


Recapitulation   of  Foumulas. 

R.r=i-?^'x a) 

or,  with  power  of  re-purchase, 

R^=t;'«.R^+„ (2) 

m..=  l-Pi..,-(Pi.,  +  0«.. (3) 
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or,   with    power    of    re-pm*chase,  and    full    policy  at    end    of    n 
years, 

^(/..c^^  "-v-i-H.x+iiX  '■        "r.y  —  i^.r.y  -h  i  )Q  n  —  \  i  —  A 

i''=p7+i '«) 

^'--'""^"p!^-'"'" (10) 


(Using  two  rates  of  interest.) 


1  — Pr 

^<M=    -n-jfz—'^'xy (11) 


(Using  one  rate  of  interest  throughout.) 

or,    with    power    of  re-purchase,    and    full    ])olicy    at    end    of   n 
years, 

L,,=L^+„.,.„{l-P.,-(P.r  +  i')«'.-i}-T    .     .     (16) 

In  all  the  above  formulas  P  has  been  substituted  for  'P.  The 
error  caused  thereby  is  veiy  small,  and  on  the  safe  side  for  the 
purchaser  or  lender.  It  may  be  considered  as  a  set-off  against  the 
loss  of  interest  caused  by  delay  in  re-investment  of  capital. 
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Table  I.* 

Value  of  an  Absolute  Reversion  to  £1, 

Male  Life  Tenant. 


Age  of  Life 
Tenant 

4  per-cent 

4i  per-cent   5  \ 

jer-cent    SJ 

per-eent 

6  per-cent 

40 

•4137 

•37S2 

3473 

3201 

•2956 

41 

•4209 

■3852 

3542 

3267 

•3019 

42 

•4282 

•3926 

3612 

3334 

•3085 

43 

•4356 

•4000 

3685 

3405 

•3154   i 

44 

•4431 

•4073 

3758 

3478 

•3226 

45 

•4508 

•4150 

3834 

3552 

•3300 

46 

•4587 

•4229 

3912   j 

3629 

•3375 

47 

•4668 

•4310 

3992   ! 

3708 

•3451 

48 

•4752 

•4394 

4074 

3788 

•3528 

49 

•4840 

•4482 

4160 

3870 

•3607 

50 

•4929 

•4572 

4249 

3957 

•3689 

51 

•5018 

•4662 

4340 

4049 

•3783 

52 

•5110 

•4755 

4435 

4145 

•3879 

53 

•5207 

•4853 

4534 

4243 

•3975 

54 

•5308 

•4956 

4636 

4343 

•4072 

55 

•5409 

•5060 

4742 

4451 

•4186 

56 

•5511 

•5165 

4850 

4563 

•4299 

57 

•5625 

•5282 

4965 

4679 

•4417 

58 

•5740 

•5400 

5084 

4801 

•4537 

59 

•5855 

•5520 

5208 

4928 

•4665 

60 

•5970 

•5639 

5336 

5056 

•4796 

61 

•6085 

•5760 

5461 

5184 

•4927 

62 

•6201 

•5881 

5586 

5313 

•5058 

63 

•6316 

•6002 

5711 

5413 

•5191 

64 

•6430 

•6122 

5837   i 

5573 

•5326 

65 

•6544 

•6242 

5963   i 

5699 

•5459 

66 

•6657 

•6362 

6089   1 

5826 

■5590 

67 

•6770 

•6481 

6212 

5955 

•5721 

68 

•6882 

•6599 

6334 

6086 

•5852 

69 

•6994 

•6718 

6458 

6216 

•5986 

70 

•7105 

•6836 

6583 

6345 

•6121 

71 

•7216 

•6953 

6707 

6473 

•6257 

72 

•7327 

•7071 

6830 

6601 

•6392 

73 

•7428 

•7182 

6951 

6727 

•6526 

74 

•7530 

•7292 

7070 

6852 

•6658 

75 

•7632 

•7399 

7183 

6973 

•6781 

76 

•7730 

•7505 

7293 

7092 

•6901 

77 

•7825 

•7605 

7400 

7206 

•7019 

78 

.7914 

•7704 

7505 

7316 

•7136 

79 

•8003 

•7800 

7607 

7423 

•7246 

80 

•8091 

■7895 

7707 

7527 

•7353 

81 

•8287 

•8109 

7938 

7773 

•7614 

82 

•8418 

•8252 

8092 

7938 

•7788 

83 

•8537 

•8382 

8233 

8088 

•7949 

84 

•8658 

•8514 

8376 

8242 

•8112 

85 

•8730 

•8594 

8461 

8334 

•8210 

>v?,.*  For  explanation  of  the  bases  upon  which  Tables  I-X  have  been  calculated 
see  pp.  31-36. 
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Table  I — (continued). 

Value  of  an  Absolute  Reversion  to  £1. 

Female  Life  Tenant. 


Age  of  Life   , 
Tenant 

per-cent  i  4^ 

per-cent    5  ] 

jer-cent    5i 

per-cent    6  per-cent 

40 

•3568 

3206   ' 

2897 

2632 

2402 

41 

•3615 

3281 

2968 

2698   ! 

2464 

42 

•3722 

3357 

3041 

2768 

2531 

43 

•3803 

3436 

3117 

2841 

2601 

44 

•3885 

3516 

3196 

2918 

2675 

45 

•3972 

3601 

3279 

2996 

2753 

46 

•4062 

3690 

3365 

3079 

2835 

47 

•4154 

3782 

3455 

3170 

2921 

48 

•4248 

3876 

3550   ! 

3264 

3011 

49 

•4346 

3973 

3646 

3359 

3104 

50 

•4^115 

4074 

3746   1 

3456 

3200 

51 

•4546 

4175 

3850 

3554 

3298 

52 

•1649 

4278 

3948   1 

3653 

3399 

53 

•4754   I 

4384 

4055 

3760 

3501 

54 

•4862 

4494 

4165 

3871 

3605 

55 

•4973   ; 

4606 

4278 

3983 

3715 

56 

•5087 

4723   ! 

4395 

4099   1 

3831 

57 

•5204 

4843 

4517   1 

4221   1 

3951 

58 

•5323 

4966   i 

4641   1 

4347 

4079 

59 

•5443 

5090 

1768 

4474 

4211 

60 

•5565 

5214   i 

4895 

4603 

4347 

61 

•5688 

5340   1 

5022 

4732 

4481 

62 

•5812 

5469 

5154 

4864 

4615 

63 

•5938 

5601   1 

5291 

5004 

4750 

64 

•6066 

5735 

5431   1 

■5151 

4890 

65 

•6197   ' 

5872 

5574   1 

5298 

■5040 

66 

•6330   ' 

6013 

5719   ' 

5448 

5195 

67 

•6464 

6154 

5867   , 

5600 

■5351 

68 

•6597   i 

6295 

6014   ' 

5753 

•5508 

69 

•6728 

6434 

6160 

5904 

5666 

70 

•6855 

6570 

6303 

•6054 

■5824 

71 

•6977 

6698 

6438   i 

6196   1 

5972 

72 

•7095 

6823 

6570   ' . 

•6333   1 

•6110 

73 

•7210 

6946 

6699 

6466 

6247 

74 

•7324 

7068 

6826 

6597 

6384 

75 

•7435 

7187 

6952 

•6728 

6517 

76 

•7543 

7303  ' 

7075 

•6858   ' 

6651 

77 

•7649 

7417   ■ 

•7196   ; 

•6985 

6784 

78 

•7752 

7528 

7314   j 

•7110 

6916 

79 

•7853 

7637 

7429   ' 

•7232   I 

7044 

80 

•7950 

7741 

7542 

7352 

7168 

81 

•8133 

7941 

7756 

7579 

7408 

82 

•8279 

8100 

•7926 

7761 

7601 

83 

•8424 

8258 

•8098 

7944 

7795 

84 

•8569 

8417 

•8271 

•8129 

7992 

85 

•8657 

1 

8514   , 

1 

8374 

1 

8240 

8110 

40 
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Table  II. 

Value  of  a  Contingent  Reversion  to  £1. — Interest  -i  per-cent. 
Male  Life  Tenant. 


Age  of 

Eever 

SIOSER 

Age  of 

Life  Tenaut 

1 

;                        1 

20 

25     1 

30 

35     , 

40 

45          50     ■■ 

55 

60 

85 

•839 

•840 

•838 

835 

•828 

•819       •Sll 

•794 

•763 

84 

•819 

•819 

•817 

814 

•807 

•797      • 

788 

•768 

735 

83 

•801 

•801 

•799 

796 

•788 

•778    ,  • 

767 

•745 

711 

82 

■786 

•786 

•784 

780 

•772 

•761    1  • 

749 

•725 

• 

690 

81 

•773 

•773 

•771 

767  ; 

•758 

•746    ,  • 

733 

•708 

• 

672 

80 

•762 

•761 

•760 

755    1 

•746 

•734 

720 

•694 

• 

656 

79 

•751 

•750 

•749 

744    ; 

•734 

•722 

707 

•679 

• 

641 

78 

•740 

•739 

•738 

733 

•722 

•710      • 

694 

•665 

626 

77 

•729 

•728 

•728 

722 

•711 

•698 

681 

•651 

612 

76 

•718 

•717 

•717 

711    1 

•701 

•686       • 

667 

•637 

597 

75 

•707 

•706 

•705 

•699    ' 

•689 

•673      • 

653 

•623 

582 

74 

•694 

•694    i 

•692 

686 

•676 

•659 

638 

•607 

565 

73 

■681 

•681 

•679 

673 

•663 

•644 

622 

•590 

547 

72 

•668 

•668 

•666 

660 

•649 

•629    , 

606 

•573 

529 

71 

•655 

•654 

•653 

•646 

•635 

•614      • 

589 

•555 

511 

70 

■642 

•641 

•640 

632 

•622 

•600    i 

573 

•538 

492 

69 

■629 

•627 

•627 

618 

•607 

•584    i  • 

556 

•519 

474 

68 

•615 

•614 

•613 

604 

•592 

•568      • 

539 

•500 

154 

67 

■601 

•601 

•599 

590 

•577 

•552 

521 

•481 

434 

66 

•587 

•587 

•585 

575 

•562 

•536 

503 

•462 

414 

65 

•574 

•573 

•571 

561 

•547 

•519 

486 

•444 

395 

64 

■560 

•559 

•557 

•546 

•532 

•502 

469 

•426 

376 

63 

■546 

•546 

•543 

532 

•517 

•486 

452 

•408 

358 

62 

■532 

•532 

•529 

•518 

•502 

•470 

435 

•390 

341 

61 

■518 

•518 

•515 

•504 

•487 

•454      • 

418 

•373 

325 

60 

•504 

•505 

•502 

•490 

•472 

•439      • 

402    I 

•357 

310 

59 

■490 

•492 

•488 

475 

•456 

•422    1  • 

384    1 

•339 

"...     1 

58 

•476 

•478    i 

•474 

•460 

•441 

•406       • 

367    i 

•321 

57 

■462 

•464 

•460 

•446 

•426 

•390       • 

350 

•304 

56 

■448 

•450    1 

•447 

432 

•411 

•374      • 

333    1 

•287 

55 

•435 

•437 

•435 

419 

•396 

•359      • 

317    ! 

•271 

54 

•422 

•424  ■ 

•422 

405 

•381 

•343       • 

301 

53 

■410 

•412   : 

•409 

391 

•367 

•327    1  • 

285 

'.'.'.     1 

52 

■398 

•400    1 

•396 

377 

•353 

•311       • 

269 

51 

■386 

•388    ! 

•383 

364 

•339 

•296       • 

253 

50 

•374 

•377 

•370 

351 

•325 

•282    :  • 

239 

49 

•363 

•366 

•358 

339 

•312 

•268    1     ... 

48 

•352 

■355 

•347 

328    ' 

•300 

•255    1 

... 

47 

■342 

•345 

•337 

317    1 

•288 

•243    1 

46 

■332 

•335 

•327 

306    1 

•277 

•232 

45 

•322 

•325 

•318 

296 

•267 

•223    ' 

44 

■313 

•315 

•308 

286    1 

•257 

43 

•304 

•306 

•298 

276 

•247 

42 

•295 

•297 

•288 

266 

•237 

j 

41 

•286 

•288    1 

•278 

256 

•227 

1 

40 

•278 

•279   ; 

•269 

1 

246    < 

•217 
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Table  II — {continued). 

Value  of  a  Contingent  Beversion  to  £1. — Interest  ^  pcr-cent. 

Female  Life  Tenant. 


Age  of  Revkrsioxer 

Age  of 

Life  Tenant 

20 

25 

30 

35 

40 

45 

50     '     55 

1 

60 

85 

■831 

•831 

•829 

•826 

•818 

•810      -i 

<01       -783 

•751 

8-t 

•809 

•809 

•807 

•803 

•795 

•786    '  •' 

in 

•756 

•723 

83 

•790 

•790 

•788 

•783 

•775 

•765  ;  ■' 

lob 

•732 

•697 

82 

•773 

•773 

•771 

•766 

•758 

•747    1  •' 

IZo    j 

•711 

•674 

81 

•758 

•758 

■756 

•751 

•743 

•731    j  •' 

117 

•692 

•654 

80 

•745 

•745 

•743 

•738 

•729 

•716    1  •' 

'02    1 

•675 

•637 

79 

•732 

•732 

•730 

•725 

•716 

•702      •( 

587 

•659 

•620 

78 

•720 

•720 

•718 

•712 

•703 

•689      •( 

J72 

•643 

•604 

77 

•708 

•708 

•706 

•700 

•690 

•676    ..  •( 

358 

•627 

•588 

7() 

•696 

•695 

•693 

•687 

•677 

•662    1  ■( 

543 

•611 

•571 

75 

■(;.S3 

•683 

•681 

•674 

•665 

•648       ■( 

528 

•596 

•555 

74 

•669 

•669 

•667 

•660 

•651 

•633       •( 

511 

•579 

•537 

73 

•655 

•655 

•653 

•646 

•637 

•617       l 

>94 

•561 

•519 

72 

•641 

■641 

•639 

•632 

•622 

•601       i 

>77 

•543 

•500 

71 

■627 

■027 

•625 

•617 

•607 

•585        l 

)59 

•525 

•481 

70 

•613 

•612 

•611 

•603 

•592 

•569        l 

)42 

•506 

•462 

69 

•597 

•597 

•596 

•587 

•576 

•551        l 

)23 

•486 

•441 

68 

•581 

•582 

•580 

•571 

•559 

•533       •£ 

.04 

•466 

•420 

67 

"565 

•567 

•564 

•554 

•542 

•515       -A 

185 

•445 

•399 

66 

•549 

•551 

•548 

•538 

•525 

•497       -4 

t66 

•425 

•378 

65 

•534 

•535 

•533 

■5-23 

•509 

•480       -4 

147 

•407 

•359 

64 

•518 

•520 

•517 

•507 

•492 

•462       -A 

t28 

•388 

•339 

63 

•503 

•505 

•502 

•491 

•475 

•445       -A 

HO 

•369 

•320 

62 

•4.S8 

•490 

•487 

•475 

•458 

•428       -S 

92 

•350 

•302 

61 

•473 

•475 

•472 

•460 

•442 

•411       •£ 

!74 

•331    , 

•284 

60 

•458 

•461 

•458 

•446 

•427 

•394       -i. 

57 

•314 

•269 

59 

■443 

•446 

•444 

•431 

•411 

•377       •£ 

40 

•296 

58 

•428 

•432 

•430 

•416 

•396 

•360      •a 

23 

•279 

57 

•414 

•418 

•416 

•401 

•381 

•344      •a 

06 

•262    ! 

56 

•400 

•404 

•402 

•387 

•366 

•328       •S 

89 

•246    1 

55 

•387 

•390 

•389 

•373 

•351 

•313       •S 

73 

•230    i 

51 

•374 

•377 

•375 

•359 

•336 

•297       •S 

57 

53 

•361 

•364 

•361 

•345 

•321 

•282       -2 

41 

52 

•348 

•352 

•348 

•331 

•307 

•267       -2 

26 

51 

•336 

•340 

•335 

•318 

•293 

•252       -2 

11 

50 

•325 

•329 

•323 

•305 

•280 

•238       •! 

98 

49 

•314 

•318 

•311 

•293 

•267 

•224 

48 

•303 

•307 

•300 

•282 

•255 

•212 

47 

•292 

•297 

•290 

•271 

•244 

•202 

46 

•282 

•287 

•280 

•261 

•234 

•192 

45 

•272 

•277 

•271 

•251 

•225 

•184 

44 

•262 

•267 

•261 

•241 

•215 

43 

•253 

•257 

•251 

•231 

•205 

42 

•244 

•248 

•241 

•221 

•195 

1 

41 

•235 

•239 

•232 

•211 

•185 

\ 

40 

•227 

•230 

•223 

•202 

•176 
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Table  II — (continued). 

Value  of  a  Contingent  Reversion  to  £1. — Interest  5  per-cent. 

Male  Life  Tenant. 


Age  of  Reversioner 

Age  of 
Life  Tenant 

20 

25 

30 

35 

40 

45 

50 

55 

60 

85 

•814 

■815 

•813 

1 
•811 

•803 

•795 

■788 

•771 

1 
•740 

84 

•791 

•792 

•790 

•789    ' 

•780    i 

•771 

•762 

•744 

•711 

83 

•772 

•772    i 

•770 

•769 

•760 

•750 

■739 

•720 

•686 

82 

•755 

•755    1 

■753 

•751 

•742    1 

•732 

■719 

•699 

•664 

81 

•740 

•740 

•738 

•735 

■726 

•716 

■702 

•680 

•644 

80 

•727 

•727   1 

•725 

•721 

•713 

•701 

■688 

•664 

•627 

79 

•715 

•715 

•713 

•708 

■700 

•687 

■674 

•649 

•611 

78 

•703 

•703 

■701 

•696 

■688 

•674 

■660 

•635 

•596 

77 

•691 

•691    , 

■689 

•685 

•676 

•662 

■646 

■621 

•581 

76 

•679 

•679 

•677 

•673 

•663 

•649 

•632 

•606 

•565 

75 

•667 

•667 

■665 

•660 

•651 

•636 

•617 

•591 

•549 

74. 

•653 

•653 

•651 

•646 

•637 

•621 

•601 

•574 

•532 

73 

•639 

•639 

•637 

•632 

•623 

•605 

•584 

•556 

•514 

72 

•625 

•625 

•623 

•617 

•609 

•589 

•567 

•537 

•496 

71 

•610 

•610 

•609 

•602 

•594 

•573 

•549 

•519 

•4.77 

70 

•595 

•595 

•594 

•587 

•579 

•557 

•532 

•501 

•459 

69 

•580 

•580 

•579 

•572 

•564 

•540 

•514 

•482 

•439 

68 

•565 

•565 

■564 

•557 

•548 

•523 

•496 

•463 

•419 

67 

•550 

•551 

•550 

•542 

•532 

•506 

•478 

•444 

•400 

66 

•536 

•537 

•536 

•527 

•516 

•490 

•461 

•425 

•381 

65 

•523 

•524 

•522 

•513 

•501 

•474 

•444 

•406 

•363 

64. 

•509 

•510 

•507 

•498 

•485 

•458 

•427 

•388 

•345 

63 

•495 

•496 

•493 

•483 

•469 

•442 

•410 

•371 

•328 

1         62 

•481 

•482 

•479 

•468 

•454 

•426 

•393 

■354 

•311 

i         61 

•4G7 

•468 

•465 

•454 

•439 

•410 

•376 

•337 

•294 

60 

•452 

•454 

•452 

•441 

•424 

•394 

•360 

•321 

•279 

i         59 

•437 

•439 

•438 

•426 

•408 

•377 

•343 

•303 

58 

•422 

•425 

■424 

•411 

•393 

•360 

•326 

•286 

57 

•408 

•411 

■410 

•396 

•378 

•344 

•309 

•269 

56 

•394 

•397 

■396 

•382 

•363 

•328 

•292 

•253 

55 

•380 

•383 

•382 

•368 

•349 

•313 

•276 

•237 

I          54 

•367 

•370 

■369 

•354 

•334 

•297 

•260 

53 

•355 

•358 

■356 

■340 

•320 

•282 

•244 

1          52 

•343 

•346 

•343 

•327 

•306 

•267 

•229 

51 

•332 

•335 

•330 

•315 

•292 

•252 

•215 

50 

•321 

•324 

•318 

•303 

•279 

•239 

•202 

;     49 

•311 

•313 

•306 

•292 

•266 

•226 

48 

•301 

•303 

•295 

•281 

•254 

•214 

; 

47 

■291 

•293 

1  ^285 

•270 

•243 

•203 

46 

•281 

,   ^283 

•276 

•259 

•232 

•192 

45 

•271 

1  -274 

■267 

•249 

•222 

•182 

44 

•262 

t  ^265 

■258 

•239 

•212 

43 

•253 

•256 

■248 

•230 

•202 

42 

■245 

i  ^247 

•239 

•221 

•193 

41 

•237 

•239 

■230 

•212 

•184 

40 

•229 

•232 

•222 

•204 

1 

•176 

... 
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Table  II — {continued). 

Value  of  a  Contingent  Reversion  to  £1. — Interest  5  per-cent. 

Female  Life  Tenant. 


Age  of  Reversioseb 

Age  of 
Life  Tenant 

1 

20 

25 

30 

35 

40 

45 

50 

55 

60 

85 

•804 

•805 

•803 

1 
■800 

■793 

■784 

•776       •/ 

59 

•728 

^ 

•780 

■781 

•779 

■776 

■769 

■757 

•748       -7 

30 

■697 

83 

•759 

■759 

•757 

■754 

•747 

•734 

•724      •/ 

04 

■669 

82 

•740 

■740 

•738 

•735 

•727 

•714 

•703       •f 

81 

•644 

81 

•723 

■723 

•721 

•718 

•709 

•696 

•684      ■e 

.62 

•623 

80 

•709 

•709 

•707 

■702 

•694 

•681 

■668      -e 

.45 

•605 

79 

•695 

•695 

•693 

■687 

■679 

•660 

■652       -i. 

28 

•587 

78 

•682 

•682 

•680 

•673 

•665 

■651 

■637       -6 

.12 

■570 

77 

•669 

•669 

•667 

•6"J0 

■652 

•637 

•622        l 

96 

■553 

76 

•655 

•655 

•653 

•646 

•638 

•622 

•606      ■B 

79 

•537 

75 

•&11 

•641 

•639 

■633 

•625 

•608 

•590      -l 

62 

•520 

71 

•626 

•626 

•624 

■618 

•610 

•592 

■572       '5 

44 

•501 

73 

•611 

•611 

•609 

■603 

•595 

•575 

■554    1  -l 

25 

•482 

72 

•596 

•596 

•594 

■588 

•579 

•558 

•536    '  •a 

06 

•464 

71 

•581 

•580 

•579 

•572 

•563 

■541 

•518       -A 

1-88 

•444 

70 

•565 

•565 

•563 

■557 

■547 

■525 

•501       -A 

t70 

■425 

69 

•548 

•549 

•547 

■541 

•530 

■507 

•482       -A 

1:50 

•304 

68 

•531 

•533 

•531 

•524 

•513 

■489 

•463       -A 

130 

■383 

67 

•514 

•517 

•515 

•507 

■495 

■471 

•AAA      -A 

t09 

■362 

66 

•498 

•501 

•499 

•490 

•477 

■452 

■424        l 

89 

■342 

65 

•482 

■484 

•482 

■474 

■461 

■434 

■405       rS 

70 

•323 

64 

•466 

•468    1 

•466 

■458 

■4^44 

■416 

•387      •a 

51 

•304 

63 

■450 

■453 

■450 

•442 

■427 

■399 

•369      -a 

32 

•286 

62 

•434 

•438 

•435 

•426 

■410 

■382 

■351      -a 

14 

•269 

61 

•419 

•423 

■420 

•411 

■394 

■365 

■333       ■S 

96 

■253 

60 

•405 

•408 

•406 

•396 

■379 

■348 

■316      ■S 

79 

•239 

59 

•390 

•393    1 

•391 

•381 

■363 

■331 

■299      -1 

62 

58 

•375 

•379    I 

•377 

■366 

■348 

•314 

■282      ■S 

45 

57 

•360 

•365    ' 

•363 

•351 

■333 

•298 

•265       -1 

28 

56 

•346 

•351 

■349 

•336 

■318 

•282 

■249      -1 

12 

55 

•333 

•338 

■336 

•322 

■303 

•267 

■234        1 

96 

h\ 

•320 

•325 

■323 

•309 

■288 

•252 

■219 

... 

53 

•308 

•313 

•310 

•296 

■274 

■237 

■204 

52 

■296 

•301 

■297 

•283 

■260 

■222 

■189 

51 

•284 

•289 

•284 

•270 

■246 

■209 

•175 

50 

•273 

•278 

•272 

•258 

•234 

•196 

■162 

49 

■263 

•268 

•261 

•246 

•222 

•183 

.. 

48 

■253 

•258 

•251 

•235 

•211 

•171 

47 

■243 

•248 

•241 

•225 

•201 

■161 

46 

•233 

•238 

•232 

•216 

■192 

■153 

45 

•224 

•229 

■224 

•208 

•184 

•146 

44 

■215 

•220 

■215 

•198 

•175 

43 

•206 

•211 

•206 

■189 

•165 

42 

•197 

•202 

•197 

■180 

•156 

41 

•189 

•193 

•188 

■171 

•148 

40 

■182    1 

1 

•186 

1 

■180    1 

■162 

•140 

"■■     i 

••     i 
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Table  II — {continueAl). 

Value  of  a  Contingent  Reversion  to  £1. — Interest  Q per-cent. 

Male  Life  Tenant. 


1 

Age  of 

Rever 

3I0NER 

Age  of 
Life  Tenant 

20 

25       ■; 

30 

35     j 

40 

45 

50 

55 

60 

85 

•791 

•791 

•789 

■787 

•781 

•772    ' 

•765 

•750    ' 

•720 

84 

•768 

•768 

•766 

•763 

•757 

•747 

•739 

•721 

•690 

83 

•746 

•746 

•744 

•741 

•734 

•724 

•715 

•696 

•663 

82 

•726 

•726 

•724 

•721 

•714 

•704 

•693 

•673 

•639 

81 

•709 

•709 

•707 

■704 

•697 

•686 

•674 

•653    , 

•618 

80 

•694 

•695 

•694 

■690 

•682 

•670 

•658 

•636    1 

•601 

79 

•680 

•682 

•681 

•676 

•668 

•655 

•642 

•620    , 

•585 

78 

•667 

•670 

•668 

•663    ; 

•655 

•641 

•627 

•606    1 

•570 

i        '''' 

■655 

•657 

•656 

•651 

•643 

•628    1 

•613 

•591    : 

•554 

76 

•643 

•644 

•643 

•638    ; 

•630 

•615    1 

•598 

•575 

•538 

75 

•631 

•631 

•629 

•624    ! 

•616 

•602    i 

•584 

•560    1 

•522 

7-i 

•617 

•616 

•614 

•609 

•601 

•587    , 

•568 

•543 

•504 

73 

•6l>2 

•601 

•599 

•594 

•586 

•571 

•551 

•525 

•486 

72 

•587 

•586    , 

•584 

•579 

•571 

•555 

•533 

•506 

•467 

71 

•571 

•571    i 

•569 

•564 

•556 

•538 

•515 

•487 

•448 

70 

•555 

•555 

•555 

•549 

•540 

•521 

•497 

•468 

•430 

69 

•539 

•540 

•540 

•533 

•523 

•503 

•478 

•448 

•411 

68 

•521 

•525 

•525 

•517 

•507 

•486 

•460 

•429 

•391 

67 

•509 

•510 

•510 

•501    i 

•491 

•469 

•442 

•410 

•371 

66 

■191. 

•495 

•495 

•486 

•475 

•452 

•424 

•392 

•352 

65 

■179 

•481 

•480 

•471 

•460 

•436 

•407 

•374 

•334 

64 

■464 

•467 

•465 

•456 

•444 

•420 

•390 

•356 

•316 

63 

■419 

•453 

•450 

•441 

•428 

•404 

•373 

•339 

•299 

62 

■434 

•439 

•436 

•426 

•413 

•388 

•357 

•322 

•283 

61 

■420 

•425 

•422 

•412 

•398 

•372 

•341 

•306 

•268 

60 

■407 

•410 

•409 

•399 

•384 

•356 

•325 

•290 

•253 

59 

■393 

•395 

•395 

•385 

•369 

•339 

•308 

•273 

58 

■378 

•381 

•381 

•371 

•354 

•323 

•291 

•256 

57 

■364 

•367 

•367 

•356 

•339 

•307 

•274 

•239 

56 

■350 

•353 

•353 

•342 

•324 

•291 

•257 

•222 

55 

■337 

•340 

•340 

•328 

•310 

•276 

•242 

•206 

54 

■324 

•327 

•327 

•314 

•295 

•261 

•226 

53 

•312 

•315 

■314 

•301 

•281 

•246 

•211 

! 

52 

•300 

•303 

•301 

•288 

•267 

•231 

•196 

51 

•288 

•292 

■289 

•275 

•254 

•217 

•183 

50 

•277 

•281 

•277 

•262 

•241 

•204 

•170 

49 

•267 

•271 

•266 

•250 

•228 

•191 

48 

•257 

•261 

•255 

•239 

•216 

•179 

47 

•217 

•251 

•245 

•229 

•205 

•168 

46 

•238 

•242 

•236 

•220 

•195 

•158 

45 

•230 

•234 

•228 

•212 

•187 

•150 

44 

•222 

•226 

■220 

•203 

•178 

43 

•214 

•218 

•212 

•194 

•169 

42 

•206 

•210 

•204 

•185 

•160 

41 

•199 

•203 

•195 

•177 

•152 

40 

•192 

•195 

•187 

•170 

•145 

... 
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Taule  11 — (^continued). 

Value  of  a  Contingent  Reversion  to  £1. — Interest  Q  per-cent. 

Female  Life  Tenant. 


Age  of 

Reversioner 

Age  of 
Life  Tenant 

20 

25  1 

30 

35  ' 

1 

40  ^ 

45 

50 

55  i 

1 

60 

85 

•779 

•780 

778 

776 

770 

•761  ' 

•753   •: 

1 
'37 

1 
707  i 

84 

■753 

•754  ! 

752 

749 

743 

•732 

•723   ', 

•05 

675 

83 

■730 

•730 

728 

725 

719 

•707 

•697  -i 

!78 

646 

82 

•709 

•709 

707  ' 

704 

698 

•685 

•674  -i 

554  1 

621 

81 

•691 

•691 

689 

686 

679 

•666 

•654  -e 

)33 

598 

80 

•676 

•676 

674 

670 

6G2 

•650 

•637  •e 

;i5 

579  i 

79 

■661 

•661 

659  ' 

655 

646 

•634 

•620  1  •£ 

97 

561 

78 

•647 

•647 

645 

640 

631 

■619 

•604  ,  •£ 

>80 

544 

77 

•633 

•633  ; 

631 

626 

617 

•604 

•588   •£ 

64 

527 

76 

•618 

•618 

616 

612 

603 

•588 

•571  -z 

47  : 

509 

75 

•603 

•603 

602 

597 

589 

•572 

•555  'I 

30  \ 

492 

7-i 

•587 

•587 

587 

581 

573 

•555 

•537   •£ 

11 

473 

73 

■571 

•571 

571 

565 

557 

•538 

•519  -4 

t92  ; 

454 

72 

•555 

•555 

555 

549 

541 

•521 

•501   •-] 

t73  1 

435 

71 

•539 

•539 

539 

533 

524  ' 

•504 

•482  -4 

t55  1 

415 

70 

■523 

•524 

523 

517 

508 

•487 

•464  -4 

t37 

396 

69 

•506 

•508 

506 

500 

491 

•468 

•445  -4 

tl7 

375 

68 

•489 

•491 

489 

483 

473 

•449 

•425   •£ 

96 

354 

67 

•472 

•474 

472 

465 

455 

•430 

•405   •£ 

76 

333 

66 

•455 

•457 

455 

448 

437 

•412 

•386  -a 

56  ' 

313 

65 

•438 

•441 

439 

432 

420 

•395 

■368  •   iS 

37  ; 

295 

64 

•422 

•425 

423 

416 

403 

•377 

•350  •a 

18 

277 

63 

•406 

•409 

407 

400 

386 

•360 

•332  •a 

00 

260 

62 

■390 

•394 

392 

384 

369 

•343 

•314   •S 

83 

244  1 

61 

■375 

•379 

377 

368 

353 

•326 

•297   •S 

65 

228 

60 

•360 

•364 

362 

353 

338 

•310 

•281  -2 

48 

213 

59 

■345 

•349 

347 

338 

323 

•294 

•264   •S 

31 

58 

•330 

•335 

333 

323 

308 

•278 

•247   -2 

14 

57 

•316 

•321 

319 

309 

293 

•261 

•231   -1 

98  ! 

56 

•302 

•307 

306 

295 

278 

•246  i 

•215  1  -1 

82 

55 

•289 

•294 

293 

282 

264 

•231 

•200  1  -1 

67 

54 

•276 

•281 

280 

269 

249 

•216 

•185 

53 

•264 

•269 

267 

256 

235 

•201 

•171 

52 

•252 

•257  ■ 

255 

243 

222 

•187 

•157 

51 

•241 

•247 

244 

231 

210 

•174 

•143 

•• 

50 

•231 

•237 

233 

219 

199 

•163 

•131 

49 

•222 

•228 

223 

208  1 

189 

•152  i 

48 

•213 

■219 

214  1 

198 

179 

•142  1 

47 

•204 

•210 

205  ; 

189  ] 

170 

•133  ! 

46 

•195 

•201 

197  ' 

181  1 

161 

•124  ! 

45 

•187 

•193 

189  ' 

174 

153 

•117  1 

I 

44 

•179 

•185 

180 

165 

144  1 

... 

43 

•171 

•111 

172 

156 

136 

i 

42 

•163 

•169 

164 

147 

128 

...  ' 

41 

•156 

•161 

156  1 

139 

120 

40 

•149 

•153 

148  1 

132 

112 

1 
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[April 


Table  of  the  Office  Annual  Premiums  per-ceiit  for  Contingent 
Assurances  adopted  in  the  Calculation  of  Table  II. 


Age  of 
Life 

Age  of  Eeversioner 

1 

Tenant 

20    {     25         30 

35 

40        45 

50 

55         60 

85 

1-000    1-008 

1-085 

1-181 

1-404    1-654 

1-890 

2-495    3-632 

84 

1-004    1-017 

1-092 

1-192 

1-414 :  1-665 

1-916 

2-538   3-672 

83 

1-009    1-026 

1-099 

1-204 

1-424    1-676 

1-942 

2-581    3-712 

82 

1-014    1-035 

1-106 

1-216 

1-434    1-687 

1-968 

2-625  i  3-753 

81 

1-019    1-044 

1-114 

1-228 

1-444    1-698 

1-994 

2-669 

3-794 

80 

1-024 

1-054 

1-122 

1-240 

1-454    1-710 

2-020 

2-713 

3-835 

79 

1-030 

1-062 

1-129 

1-250 

1-461 1  1-723 

2-051  1  2-755 

3-879 

78 

1036 

1-070 

1-137 

1-260 

1-469 

1-736 

2-082  !  2-797 

3-923 

77 

1-013 

1-078 

1-145 

1-270 

1-477 

1-749 

2-113 

2-839 

3-967 

76 

1-050 

1-086 

1-153 

1-280 

1-485 

1-763 

2145 

2-881 

4-012 

75 

1-057 

1-094 

1-161 

1-291 

1-493 

1-778 

2-177 

2-923 

4-057 

7-4 

1-064 

1-102 

1-169 

1-301 

1-503 

1-799 

2-212 

2-969  : 4-109 

73 

1-071 

1-111 

1177 

1-311 

1-513 

1-820 

2-247 

3-015  1  4-162 

72 

1-078 

1-120 

1-186 

1-321 

1-524 

1-841 

2-282 

3-061 

4-215 

71 

1-085 

1-129 

1195 

1-331 

1-535 

1-862 

2-318 

3-107 

4-268 

70 

1-092 

1-138 

1-204 

1-342 

1-546 

1-883 

2-354 

3-154 

4-321 

69 

1-100 

1-144 

1-213 

1-356 

1-567 

1-914 

2-399 

3-216 

4-403 

68 

1-108 

1150 

1-222 

1-370 

1-588 

1-945 

2-444 

3-278 

4-485 

67 

1-116 

1-157 

1-231 

1-384 

1-610 

1-976 

2-489 

3-341 

4-567 

66 

1124 

1-164 

1-241 

1-398 

1-632 

2-007 

2-534 

3-404 

4-650 

65 

1-133 

1-171 

1-251 

1-413 

1-654 

2-038 

2-579 

3-467 

4-733 

64 

1-142 

1-179 

1-262 

1-428 

1-678 

2-070 

2-623 

3-525 

4-801 

63 

1-151 

1-187 

1-273 

1-444 

1-702 

2-102 

2-667 

3-583 

4-869 

62 

1160 

1-195 

1-284 

1-460 

1-726 

2-134 

2-711 

3-641 

4-937 

61 

1-169 

1-204 

1-296 

1-476 

1-750 

2-167 

2-755 

3-699 

5-006 

60 

1-179 

1-213 

1-308 

1-492 

1-775 

2-200 

2-800 

3-758 

5-075 

59 

1-18S 

1-223 

1-317 

1-507 

1-798 

2-233 

2-844 

3-811 

58 

1197 

1-233 

1-326 

1-523 

1-821 

2-266 

2-888 

3-864 

57 

1-206 

1-243 

1-335 

1-539 

1-844 

2-299 

2-932 

3-917 

56 

1215 

1-253 

1-344 

1555 

1-868 

2-333 

2-976 

3-971 

55 

1-225 

1-263 

1-354 

1-571 

1-892 

2-367 

3-021 

4025 

54 

1-234 

1-273 

1-374 

1-596 

1-924 

2-410 

3-071 

...     1    ...     1 

53 

1-243 

1-284 

1-394 

1-621 

1-956 

2-453 

3-122 

... 

52 

1-252 

1-295 

1-414 

1-646 

1-9S8 

2-496 

3-173 

51 

1-261 

1-306 

1-434 

1-671 

2021 

2-539 

3-224 

50 

1-271 

1-317 

1-454 

1-696 

2-054 

2-583 

3-275 

49 

1-280 

1-328 

1-468 

1-716 

2-080 

2-614 

48 

1-289 

1-339 

1-482 

1-736 

2-107 

2-645 

47 

1-298 

1-351 

1-496 

1-756 

2134 

2-676      ... 

46 

1-307 

1-363 

1-510 

1-776 

2-161 

2-707      ... 

45 

1-317 

1-375 

1-525 

1-796 

2-188    2-738      ... 

... 

44 

1  326 

1-388 

1-544 

1-819 

2-216 

[ 

43 

1-335 

1-401 

1-563 

1-842 

2-244 

...     ;    ... 

42 

1-344 

1-414 

1-582 

1-865 

2-272 

...     1    ... 

41 

1-353 

1-428 

1-601 

1-889 

2-300 

... 

40 

1-363 

1-442 

1-621 

1-913 

2329 

i 
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Table  III. 
Value  of  a  Life  Lnterest  of  £1. 


Per-cent  on 

Office 

Life  Interest 

Annual 
Premium 
per-cent 

4  per-<;ent 

4J  per-cent 

5  per-cent 

ij  per-cent 

1  to  obtain  the 
Sum  Assured 

£  s. 

1  10 

17-946 

16-448 

15-181 

14-095 

13-153 

•76 

1  11 

17-779 

16-307 

15-061 

13-991 

13062 

-79 

1  12 

17-615 

16-167 

14-942 

13-888 

12-972 

•82 

1  13 

17-453 

16030 

14-824 

13-785 

12-882 

-84 

1  14 

17-294 

15-896 

14-707 

13-683 

12-793 

•86 

1  15 

17138     ' 

15-763 

14-593 

13-583 

12-705 

-89 

1  16 

16-983     ' 

15-630 

14-480 

13-484 

12-617 

-91 

1  17 

16-830 

15-500 

14-368 

13-387 

12-533 

-94 

1  18 

16-681 

15-374 

14-258 

13-291 

12-44.8 

-96 

1  19 

16-534 

15-250 

14-150 

13198 

12-366 

-99 

2     0 

16-390 

15-126 

14-043 

13-105 

12-284 

1-01 

2     1 

16-250 

15-005 

13-938 

13013 

12-203 

104      ; 

2    2 

16111 

14-886 

13-834 

12-922 

12-122 

1-07         j 

2     3 

15-974 

14-769 

13-733 

12-833 

12-043 

1-10         j 

2     4 

15-840 

14-653 

13-633 

12-744 

11-965 

1-12          i 

2     5 

15-707 

14-539 

13-534 

12-657 

11-888 

1-15          1 

2     6 

15-507 

14-426 

13-435 

12-571 

11-812 

1-18         1 

2     7 

15-449 

14-316 

13-340 

12-487 

11-737 

1-21 

2     8 

15-324 

14-209 

13-245 

12-404 

11-663 

1-23 

2     9 

15-200 

14-102 

13-152 

12-322 

11-590 

1-26 

2  10 

15-076 

13-995 

13-059 

12-241 

11-517 

1-29 

2  11 

14-956 

13-890 

12-963 

12-160 

11-445 

1-32 

2  12 

14-839 

13-788 

12-878 

12-080 

11-374 

1-35 

2  13 

14-723 

13-687 

12-789 

12-001 

11-305 

1-37 

2  14 

14-607 

13-587 

12-700 

ll-92i 

11-236 

1-39 

2  15 

14-492 

13-488 

12-615 

11-847 

11-177 

1-42 

2  16 

14-383 

13-392 

12-529 

11-771 

11-099 

1-44 

2  17 

14-271 

13-297 

12-445 

11-696 

11-032 

1-47 

2  18 

14162 

13-202 

12-362 

11-621 

10-966 

1-49 

2  19 

14055 

13106 

12-279 

11-549 

10-901 

1-52 

3     0 

13-951 

13-016 

12-198 

11-477 

10-836 

1-54 

3     1 

13-848 

12-926 

12-118 

11-406 

19-772 

1-56 

3     2 

13-746 

12-836 

12-039 

11-336 

10-709 

1-58 

3     3 

13-646 

12-748 

11-962 

11-267 

10-646 

1-61 

3     4 

13-547 

12-662 

11-885 

11-198 

10-584 

1-64         1 

3     5 

13-448 

12-575 

11-809 

11-1.30 

10-524 

1-67 

3     6 

13-351 

12-489 

11-734 

11-063 

10-464 

1-70 

3     7 

13-256 

12-406 

11-659 

10-996 

10-404 

1-73 

3     8 

13-159 

12-324 

11-5S5 

10-930 

10-345 

1-76 

3     9 

13-071 

12-243 

11-513 

10-866 

10-287 

1-79 

3  10 

12-979 

12-li;2 

11-441 

10-802 

10-229 

1-82         , 

3  11 

12-8sy 

12-082 

11-370 

10-738 

10-172 

1-85 

3  12 

12-799 

12-002 

11-300 

10-675 

10-115 

1-87 

3  13 

12-711 

11-925 

11-231 

10-613 

10-060 

1-89 

3  14 

12-625 

11-849 

11-163 

10-551 

10-005 

1-92 

!    3  15 

12-540 

11-774 

11-096 

10-491 

9-950 

1-95 

3  16 

12-455 

11-699 

11-030 

10-431 

9-896 

1-97 

3  17 

12-372 

11-626 

10-964 

10-372 

9-843 

2-00 

3  18 

12-291 

11-553 

10-898 

1     10-314 

9-790 

2-03 

3  19 

12-210 

11-481 

10834 

1 

i     10-257 

! 

9-737 

2-06 
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Table  III — (continued). 
Value  of  a  Life  Interest  of  £1. 


' 

Per-cent  on 

Office 

Life  Interest 

Animal 
Premium 

4  per-ceut 

4J  per-ceut 

5  per-cent 

5i  per-cent 

6  per-cent 

Value  to  be 
added,  in  order 

per-cent 

to  obtain  the 
Sum  Assured 

£  s. 

4     0 

12130 

11-410 

10-772 

10-199 

9-685 

2-09 

4     1 

12-050 

11-340 

10-710 

10-142 

9-633 

2-12 

4     2 

11-972 

11-270 

10-647 

10085 

9-582 

2-14 

4     3 

11-895 

11-201 

10-584 

10-030 

9-531 

2-17 

4     4 

11-819 

11-133 

10-522 

9-975 

9-481 

2-19         1 

4    5 

11-743 

11-065 

10-462 

9-921 

9-432 

2-22 

4    6 

11-669 

10-999 

10-402 

9-867 

9-383 

2-24 

4    7 

11-596 

10-934 

10-344 

9-814 

9-335 

2-27 

4     8 

11-524 

10-869 

10-286 

9-761 

9-287 

2-30 

4     9 

11-452 

10-805 

10-228 

9-709 

9-240 

2-33 

4  10 

11-381 

10-742 

10-171 

9-657 

9-192 

2-36 

4  11 

11-310 

10-679 

10-114 

9-605 

9-145 

2-39 

4  12 

11-211 

10-617 

10-058 

9-554 

9-099 

2-42 

4  13 

11-173 

10-556 

10-003 

9-504 

9-053 

2-44 

4  14 

11-106 

10-495 

9-918 

9-455 

9-008 

2-47 

4  15 

11-038 

10-435 

9-893 

9-406 

8-963 

2-49 

4  16 

10-971 

10-376 

9-839 

9-357 

8-919 

2-52 

4  17 

10-906 

10-317 

9-786 

9-309 

8-875 

2-54 

4  18 

10-842 

10-259 

9-734 

9-261 

8-831 

2-57 

4  19 

10-778 

10-201 

9-682 

9-214 

8-788 

2-59 

5     0 

10-715 

10-143 

9-630 

9-166 

8-745 

2-62 

5     1 

10-652 

10-086 

9-579 

9-119 

8-702 

2-64 

5     2 

10-589 

10-030 

9-528 

9-073 

8-659 

2-67 

5     3 

10-528 

9-976 

9-478 

9-028 

8-618 

2-69 

5     4 

10-469 

9-922 

9-429 

8-983 

8-577 

2-72 

5     5 

10-410 

9-868 

9-381 

8-939 

8-537 

2-75 

5     6 

10-351 

9-815 

9-332 

8-894 

8-496 

2-78 

5     7 

10-292 

9-762 

9-284 

8-850 

8-456 

2-81 

5     8 

10-233 

9-709 

9-236 

8-806 

8-416 

2-84 

5     9 

10-177 

9-658 

9-189 

8-764 

8-376 

2-87 

5  10 

10-120 

9-607 

9-142 

8-721 

8-337 

2-90 

5  11 

10-063 

9-556 

9-096 

8-679 

8-298 

2-93 

5  12 

10-007 

9-506 

9-051 

8-637 

8-260 

2-96 

5  13 

9-954 

9-457 

9-006 

8-596 

8-223 

2-99 

5  14 

9-900 

9-408 

8-961 

8-555 

8-185 

3-02 

5  15 

9-846 

9-359 

8-917 

8-515 

8-147 

3-05 

5  16 

9-792 

9-310 

8-872 

8-475 

8-109 

3-08 

5  17 

9-739 

9-262 

8-828 

8-435 

8-072 

3-10 

5  18 

9-687 

9-214 

8-785 

8-395 

8-036 

3-13 

5  19 

9-636 

9-167 

8-743 

8-356 

8-000 

3-15 

6    0 

9-585 

9120 

8-700 

8-316 

7-964 

3-18 

6     1 

9-535 

9-075 

8-658 

8-277 

7-928 

3-20 

6     2 

9-485 

9-030 

8-616 

8-239 

7-893 

3-23 

6     3 

9-435 

8-985 

8-575 

8-201 

7-858 

3-25 

6     4 

9-385 

8-910 

8-534 

8163 

7-824 

3-28 

6     5 

9-338 

8-896 

8-493 

8-126 

7-789 

3-30 

6     6 

9-290 

8-852 

8-453 

8-089 

7-755 

3-33 

6     7 

9-242 

8-809 

8-414 

8-053 

7-721 

3-36 

6     8 

9-195 

8-766 

8-374 

8-016 

7-688 

3-39 

6     9 

9-148 

8-724 

8-335 

7-980 

7-655 

3-42 
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Table  III — {continued). 
Value  of  a  Life  Interest  of  £1. 


Per-ceut  on 

Office 

Life  Interest 

Annual 
Premium 

4  per-cent 

4J  per-cent 

5  per-cent 

5i  jier-ceut 

6  per-cent 

Value  to  be 
ailded,  in  order 

per-eent 

to  obtain  the 
Sum  Assured 

£  s. 

6  10 

9101 

8-681 

8-296 

7-945 

7-622 

3-45 

6  11 

9056 

8-639 

8-258 

7-910 

7-589 

3-48 

6  12 

9011 

8-597 

8-220 

7-875 

7-557 

3-51 

6  13 

8-966 

8-557 

8-182 

7-840 

7-524 

3-54 

6  14 

8-922 

8-516 

8-145 

7-805 

7-492 

3-57 

6  15 

8-877 

8-476 

8-108 

7-771 

7-462 

3-60 

6  16 

8-832 

8-435 

8-071 

7-736 

7-430 

3-64 

6  17 

8-789 

8-395 

8-034 

7-702 

7-398 

3-67 

6  18 

8-746 

8-350 

7-997 

7-669 

7-367 

3-70 

6  19 

8-704 

8-317 

7-961 

7-636 

7-336 

3-73 

7    0 

8-663 

8-278 

7-926 

7-604 

7-305 

3-76 

7     1 

8-621 

8-240 

7-891 

7-571 

7-275 

3-79 

7     2 

8-579 

8-202 

7-856 

7-539 

7-245 

3-82 

7     3 

8-538 

8-164 

7-822 

7-507 

7-215 

3-85 

7     4 

8-498 

8-127 

7-787 

7-475 

7-186 

3-88 

7     5 

8-458 

8-090 

7-753 

7-444 

7-156 

3-91 

7     6 

8-418 

8-053 

7-719 

7-413 

7127 

3-94 

7    7 

8-379 

8-017 

7-686 

7-381 

7-098 

3-97 

7    8 

8-340 

7-981 

7-653 

7-350 

7-069 

4-00 

7    9 

8-301 

7-946 

7-620 

7-319 

7-041 

4-03 

7  10 

8-262 

7-910 

7-587 

7-289 

7-013 

4-06 

7  11 

8-224 

7-875 

7-555 

7-259 

6-985 

4-09 

7  12 

8-186 

7-840 

7-522 

7-229 

6-958 

4-12 

7  13 

8-148 

7-806 

7-490 

7-199 

6-930 

4-14 

7  14 

8-110 

7-771 

7-458 

7-169 

6-902 

4-17 

7  15 

8-073 

7-737 

7-427 

7-140 

6-874 

4-19 

7  16 

8-037 

7-703 

7-396 

7-111 

6-847 

4-22 

7  17 

8-002 

7-670 

7-365 

7-083 

6-820 

4-24 

7  18 

7-966 

7-636 

7-334 

7054 

6-797 

4-27 

7  19 

7-930 

7-603 

7-303 

7-026 

6-767 

4-31 

8    0 

7-894 

7-570 

7-272 

6-997 

6-741 

4-35 
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Formulas  and  Tables  of  Values 


[April 


Table  IV. 

I* resent  Value  of  a  Recersionary  Life  Interest  of  £1. — Interest 
4  per-cent  in  possession  and  5  per-cent  in  reversion. 

Male  Life  Tenant. 


The  Age  of  the  Reversionei 

is  at  the  head  of  each  Colunm,  witli  the  corresponding 

Age 
of 
Life 

Value  of  a  Life  Interest  of  £1  in  Possession 

17-326   16-937 

16-278 

15-471 

14-504 

13-400 

12-186 

10-836 

9-390 

Tenant 

1 

20 

25 

30 

35 

40 

45 

50 

55 

1 
60 

85 

13-797 

13-434 

12-808 

12039 

11122 

10-053 

8-890  1 

7-649 

6-342 

84 

13-383 

13-023 

12-404 

11-639 

10-732 

9-668 

8-512 

7-291 

6014 

83 

13-014 

12-659 

12-046 

11-285 

10-384 

9-325 

8-176 

6-974 

5-725 

82 

12-685 

12-333 

11-725 

10-969 

10-074 

9-020 

7-877 

6-696 

5-469 

81 

12-388 

12-041 

11-437 

10-685 

9-795 

8-747 

7-612 

fi-449 

5-242 

80 

12119 

11-775 

11176 

10-429 

9-545 

8-500 

7-373 

6-228 

5-040 

79 

11-871 

11-532 

10-936 

10-194 

9-314 

8-274 

7-156 

6-029 

4-857 

78 

11-639 

11-305 

10-712 

9-975 

9-099 

8-063 

6954 

5-845 

4-691 

77 

11-417 

11-086 

10-497 

9-765 

8-893 

7-863 

6-764 

5-672 

4-534 

76 

11-198 

,10-873 

10-288 

9-559 

8-692 

7-667 

6-577 

5-504 

4-383 

75 

10-982 

|10-655 

10-076 

9-353 

8-491 

7-469 

6-391 

5-335 

4-232 

74 

10-753 

i  10-433 

9-857 

9-139 

8-282 

7-266 

6-198 

5-160 

4-080 

73 

10-511 

10-195 

9-626 

8-912 

8-061 

7-051 

5-994 

4-974 

3-918 

72 

10-250 

1  9-939 

9-376 

8-665 

7-822 

6-820 

5-772 

4-771 

3-744 

71 

9-963 

1  9-655 

9-102 

8  394 

7-560 

6-565 

5-529 

4-546 

3-541 

70 

9-652 

]  9-344 

8-797 

8-096 

7-283 

6-281 

5-257 

4-295 

3-337 

69 

9-382 

9076 

8-536 

7-839 

7025 

6-040 

5-028 

4083 

3-161 

68 

9-114 

'  8-812 

8-278 

7-588 

6-782 

5-804 

4-804 

3-882 

2-994 

67 

8-848 

8-552 

8-024 

7-34<» 

6-543      5-574 

4-590 

3-691 

2-836 

66 

8-584 

S-294 

7-773 

7-094 

6-308 

5-349 

4-382 

3-509 

2-685 

65 

8-324 

8-039 

7-525 

6-853 

6-075 

5-127 

4-179 

3-334 

2-542 

64 

8-066 

1  7-785 

7-279 

6-615 

5-846 

4-909 

3-982 

3-166 

2-404 

63 

7-809 

7-534 

7036 

6-380 

5-619 

4-696 

3-789 

3-004 

2-271 

62 

7-554 

7-285 

6-794 

6-146 

5-395 

4-486 

3-601 

2-846 

2-142 

61 

7-300 

1  7-038 

6-554 

5-913 

5-173 

4-278 

3-415 

2-690 

2-015 

60 

7-046 

'  6-795 

6-316 

5-682 

4-953 

4-070 

3-230 

2-536 

1-893 

59 

6-794 

I  6-549 

6-078 

5453 

4-735 

3-865 

3-049 

2-383 

58 

6-543 

6-303 

5-839 

5-224 

4-517 

3-663 

2-867 

2-232 

57 

6-291 

'■  6057 

5-601 

4-996 

4-301 

3-460 

2-687 

2-078 

56 

6-039 

5-810 

5-363 

4-766 

4-086 

3-257 

2-506 

1-922 

55 

5-789 

5*570 

5126 

4-536 

3-882 

3-054 

2-321 

1-766 

54 

5-567 

'  5-355 

4-917 

4-338 

3-683 

2-878 

2-169 

53 

5-355 

5-149 

4-716 

4148 

3-504 

2-711 

2-025 

52 

5-119 

1-951 

4-523 

3-966 

3-331 

2-553 

1-889 

I     51 

4-952 

4-761 

4-338 

3-792 

3-166 

2-402 

1-762 

!     50 

1-764 

4-582 

4162 

3-627 

3-009 

2-259 

1-641 

i     19 

4-583 

4-408 

3-993 

3-469 

2-859 

2-125 

48 

4-410 

4-242 

3-832 

3-318 

2-717 

1-999 

47 

4-244 

4083 

3-679 

3-176 

2-582 

1-879 

46 

1-087 

3-932 

3-533 

3-040 

2-456 

1-768 

45 

3-936 

3-789 

3-396 

2-912 

2-338 

1-665 

44 

3-793 

3-652 

3-265 

2-791 

2-227 

43 

3-655 

3-522 

3143 

2-679 

2-125 

42 

3-526 

3-397 

3-027 

2-575 

2-031 

41 

3-402 

3-280 

2-920 

2-476 

1-945 

40 

3-281 

3168 

2-809 

2-378 

1-865 

■■ 

1892.1 
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Table  IV — (continued ). 

Present  Value  of  a  Beversionary  Life  Interest  of  £1. — Interest 
4  per-cent  in  possession  and  5  per-cent  in  reversion. 

Female  Life  Tenant. 


The  Age  of  the  Reversioner  is  at  the  head  of  eaih  Column,  with  the  corresponding 

Age 
of 
Life 

Value  of 

a  Life  Interest  of  £1  in  Possession 

17-326 

16-937 

16-278 

15-471 

1 
14-504 

13-400 

12-186 

10-836 

9-390 

Tenant 

20 

25 

30 

35 

40 

45 

50 

55 

60 

85 

13-601 

13-237 

12-617 

11-^7 

10-937 

9-872 

8-710 

7-469 

6-190 

84 

13-156 

12-798 

12-183 

11-421 

10-518 

9-458 

8-305 

7-C»96 

5-8.36 

83 

12-756 

12-403 

11-792 

11-037 

10-141 

9-085 

7-945 

6-762 

5-523 

82 

12-394 

12-047 

11-439 

10691 

9-801 

8-751 

7-620 

6-461 

5-243 

81 

12-065 

11-722 

11-119 

10-377 

9-494 

8-448 

7-327 

6-191 

4-994 

80 

11-764 

11-425 

10-826 

10091 

9-214 

8-171 

7-062 

5-946 

4-770 

79 

11-484 

11-150 

10-556 

9-826 

8-955 

7-917 

6-819 

5-722 

4-568 

78 

11-221 

10-.S92 

10-302 

9-577 

8-713 

7-679 

6-593 

5-514 

4-382 

77 

10-970 

10-644 

10-059 

9-339 

8-481 

7-453 

6-377 

5-317 

4-207 

76 

10-723 

10-402 

9-822 

9-107 

8255 

7-232 

6-169 

5129 

4-041 

75 

10-478 

10-161 

9-586 

8-877 

8-U3U 

7-012 

5-963 

4-939 

3-876 

74 

10-226 

9-914 

9-344 

8-641 

7-800 

6-789 

5752 

4-750 

3-710 

73 

9-964 

9-657 

9092 

8-394 

7-560 

6-556 

5-533 

4-553 

3-536 

72 

9-685 

9-383 

8-825 

8-132 

7-305 

6-309 

5-300 

4-345 

3-353 

71 

9-385 

9-088 

8-536 

7-850 

7-029 

6-042 

5-048 

4-121 

3152 

70 

9  065 

8-768 

8-220 

7-543 

6-727 

5-748 

4-773 

3-876 

2-931 

69 

8-750 

8-466 

7-924 

7-55 

6-450 

5-481 

4-527 

3-660 

2-742 

68 

8-444 

8-167 

7-632 

6-972 

6-178 

5-219 

4-288 

3-451 

2-565 

67 

8143 

7-873 

7-345 

6-694 

5910 

4964 

4-055 

3-250 

2-400 

66 

7-846 

7-583 

7-063 

6-419 

5-648 

4-715 

3-829 

3-0.54 

2-245 

65 

7554 

7-297 

6-786 

6-150 

5-391 

4-471 

3-608 

2-864 

2-099 

64 

7-266 

7-016 

6-ol3 

5-886 

5-138 

4-233 

3-394 

2-681 

1-960 

63 

6-984 

6-740 

6-245 

5-627 

4-892 

4-002 

3185 

2-504 

1-829 

62 

6-705 

6-466 

5-981 

5-372 

4-649 

3-777 

2-982 

2-331 

1-703 

61 

6-432 

6-202 

5-723 

5-123 

4-414 

3-556 

2-786 

2-1&4 

1-582 

60 

6164 

5-940 

5-470 

4-880 

4-183 

3-342 

2-596 

2-003 

1-464 

59 

5-900 

5-684 

5-222 

4-641 

3-958 

3-133 

2-411 

1-846 

!     58 

5-&42 

5-433 

4-979 

4-410 

3-738 

2-931 

2-232 

1-695 

57 

5-389 

5-188 

4-741 

4-183 

3-525 

2-734 

2-060 

1-548 

'     56 

5-140 

4-948 

4-509 

3-959 

3-317 

2-543 

1-892 

1-405 

55 

4-899 

4-715 

4-2S4 

3-748 

3-115 

2-356 

1-731 

1-268 

54 

4-670 

4-494 

4067 

3-544 

2-921 

2180 

1-585 

53 

4-454 

4-285 

3-866 

3-354 

2-743 

2-020 

1-450 

52 

4-248 

4-087 

3-676 

3-176 

2-579 

1-874 

1-324 

51 

4-054 

3-900 

3-499 

3-010 

2-428 

1-741 

1-207 

50 

3-869 

3-723 

3-333 

2-855 

2-289 

1-619 

1101 

49 

3-694 

3-556 

3-176 

2-709 

2162 

1-509 

48 

3-527 

3-396 

3-029 

2-574 

2-043 

1-406 

47 

3-368 

3-245 

2-891 

2-445 

1-933 

1-314 

46 

3-216 

3101 

2-759 

2-323 

1-831 

1-228 

45 

3-072 

2-963 

2-633 

2-208 

1-734 

1148 

!     44 

2-932 

2-831 

2-512 

2-098 

1-64:3 

43 

2-795 

2  703 

2-395 

1-992 

1-556 

42 

2-663 

2-579 

2-282 

1-890 

1-471 

:    41 

2-535 

2-458 

2-171 

1-792 

1-388 

40 

2-412 

2-341 

2-067 

1-692 

1-303 

-  i 

E    2 
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Table  IV — {continued'). 

Present  Value  of  a  Recersionury  Life  Interest  of  £1. — Interest 
5  i^er-cent  throughout. 

Male  Life  Tenant. 


The  Age  of  the  Reversionei 

is  at  the  head  of  each  Column,  with  the  corresDonding 

Age 
of 
Life 

Value  of  a  Life  Interest  of  £1  in  Possession 

14-730 

14-446 

13-959 

13-359 

12-624 

11-772 

10-815 

9-729 

8-538 

Tenant 

20 

25 

30 

35 

40 

45 

50 

55 

60     ; 

85 

11-730 

11-458 

10-983 

10-396 

9-681 

8-832 

7-890 

6-868 

5-767  ; 

84 

11-378 

11-108 

10-637 

10-051 

9-341 

8-494 

7-554 

6-546 

5-469  ' 

83 

11-064 

10-797 

10-330 

9-745 

9-039 

8-193 

7-256 

6-262 

5-206  \ 

82 

10-784 

10-519 

10055 

9-472 

8-769 

7-925 

6-991 

6-012 

4-973  1 

81 

10-532 

10-270 

9-808 

9-227 

8-526 

7-685 

6-756 

5-790 

4-767  : 

80 

10-303 

10-043 

9584 

9-006 

8-308 

7-468 

6-544 

5-592 

4-583  , 

79 

10-092 

9-836 

9-378 

8-803 

8-107 

7-269 

6-351 

5-413 

4-417  j 

78 

9-895 

9-642 

9-186 

8-614 

7-920 

7-084 

6-172 

5-248 

4-266 

77 

9-706 

9-456 

9-002 

8-433 

7-741 

6-908 

6-003 

5-093 

4-128 

76 

9-520 

9-274 

8-822 

8-255 

7-566 

6-736 

5-837 

4-942 

3-986 

75 

9-336 

9-088 

8-641 

8-077 

7-391 

6-562 

5-672 

4-790 

3-849 

74 

9142 

8-899 

8-453 

7-892 

7-209 

6-384 

5-501 

4-633 

3-710 

73 

8-936 

8-696 

8-255 

7-696 

7-017 

6-195 

5-320 

4-466 

3-563 

72 

8-714 

8-477 

8-040 

7-483 

6-809 

5-992 

5-123 

4-284 

3-405  ! 

71 

8-470 

8-236 

7-805 

7-249 

6-581 

5-768 

4-907 

4-082 

3-220 

70 

8-206 

7-970 

7-544 

6-992 

6-340 

5-519 

4-666 

3-856 

3-035  , 

69 

7-976 

7-741 

7-320 

6-770 

6-115 

5-307 

4-462 

3-666 

2-875  1 

68 

7-748 

7-516 

7-099 

6-553 

5-904 

5-100 

4-264 

3-486 

2-723  1 

67 

7-522 

7-294 

6-881 

6-339 

5-696 

4-898 

4-074 

3-314 

2-579  i 

66 

7-298 

7-074 

6-666 

6-127 

5-491 

4-700 

3-889 

3-151 

2-442  1 

65 

7-077 

6-857 

6-453 

5-919 

5-289 

4-505 

3-709 

2-994 

2-312  : 

64 

6-857 

6-640 

6-242 

5-713 

5-089 

4-314 

3-534 

2-843 

2-187 

63 

6-639 

6-426 

6-034 

5-510 

4-892 

4-127 

3-363 

2-697 

2-066 

62 

6-422 

6-214 

5-826 

5-308 

4-697 

3-942 

3-196 

2-555 

1-948 

61 

6-206 

6-003 

5-620 

5-107 

4-504 

3-759 

3-031 

2-415 

1-833 

60 

5-990 

5-796 

5-416 

4-908 

4-312 

3-577 

2-867 

2-277 

1-722 

59 

5-776 

5-586 

5-212 

4-710 

4-122 

3-397 

2-706 

2-140 

58 

5-562 

5-376 

5-007 

4-512 

3-933 

3-219 

2-545 

2-004 

57 

5-348 

5-166 

4-803 

4-315 

3-745 

3-041 

2-385 

1-866 

56 

5-134 

4-956 

4-599 

4-117 

3-558 

2-863 

2-224 

1-762 

55 

4-921 

4-751 

4-396 

3-918 

3-380 

2-684 

2-060 

1-586 

54 

4-733 

4-568 

4-217 

3-747 

3-207 

2-530 

1-925 

53 

4-552 

4-392 

4-044 

3-583 

3-051 

2-383 

1-797 

52 

4-377 

4-223 

3-879 

3-426 

2-901 

2-244 

1-677 

51 

4-210 

4-061 

3-720 

3-276 

2-757 

2112 

1-564 

I     50 

4-050 

3-908 

3-569 

3-133 

2-620 

1-986 

1-457 

'     49 

3-896 

3-760 

3-424 

2-997 

2-490 

1-868 

,     -l-S 

3-749 

3-618 

3-286 

2-867 

2-366 

1-756 

47 

3-608 

3-483 

3-155 

2-744 

2-249 

1-652 

" 

' 

46 

3-474 

3-354 

3-030 

2-627 

2-139 

1-555 

45 

3-346 

3232 

2-912 

2-516 

2-036 

1-464 

44 

3-224 

3-115 

2-800 

2-412 

1-940 

43 

3-107 

3-004 

2-695 

2-315 

1-851 

" 

42 

2-997 

2-898 

2-596 

2-225 

1-769 

... 

41 

2-892 

2-798 

2-504 

2-140 

1-694 

... 

1     40 

2-789 

2-702 

2-409 

2-055 

1-625 

j 

1 
1 

1892.] 
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Table  IV — (continued). 

Present  Value  of  a  Reversionary  Life  Interest  of  £1. — Interest 
5  per-cent  throughout 

Female  Life  Tenant. 


The  Age  of  the  Reversionei 

is  at  the  head  of  each  Column,  with  the  eorrespondine 

Value  of  a  Life  Interest  of  £1  in  Postsession 

Age 
of 
Life 

14-730 

14-446 

13-959 

13-359 

12-624 

11-772 

10-815 

9-729 

8-538  1 

Tenant 

20 

25 

30 

35 

40 

45 

50 

55 

60 
5-629 

85 

11-563 

11-290 

10-820 

10-230 

9-520 

8-673 

7-730 

6-706 

84 

11-185 

10-916 

10-447 

9-862 

9-155 

8-309 

7-371 

6-371 

5-307 

83 

10-845 

10-579 

10112 

9-531 

8-827 

7-982 

7051 

6-071 

5-022 

82 

10-537 

10-275 

9-809 

9-232 

8-531 

7-688 

6-763 

5-801 

4-768 

81 

10-257 

9-998 

9-535 

8-961 

8-264 

7-422 

6-503 

5'559 

4-541 

80 

10001 

9-745 

9-284 

8-714 

8-020 

7-179 

6-268 

5-339 

4-338 

79 

9-763 

9-510 

9-052 

8-485 

7-795 

6-956 

6-052 

5-138 

4-154 

78 

9-540 

9-290 

8-834 

8-270 

7-584 

6-747 

5-851 

4-951 

3-985 

77 

9-326 

9079 

8-626 

8-065 

7-382 

8-548 

5-660 

4-774 

3-826 

76 

9-116 

8-872 

8-423 

7-865 

7-186 

6-354 

5475 

4604 

3675 

75 

8-908 

8-667 

8-220 

7-666 

6-990 

6161 

5-292 

4-435 

3-525 

74 

8-694 

8-456 

8-013 

7-462 

6-790 

5-965 

5-105 

4-265 

3-374 

73 

8-471 

8-237 

7-797 

7249 

6-581 

5-760 

4-911 

4-088 

3-216 

72 

8-234 

8003 

7-568 

7-023 

6-359 

5-543 

4-704 

3-901 

3-049 

71 

7-979 

7-752 

7-320 

6-779 

6-119 

5-309 

4-480 

3-700 

2-867 

70 

7-707 

7-479 

7-049 

6-514 

5-856 

5-051 

4-236 

3-180 

2-666 

69 

7-439 

7-221 

6-795 

6-266 

5-615 

4-816 

4-018 

3-286 

2-494 

6S 

7-179 

6-966 

6-545 

0-021 

5-378 

4-586 

3806 

3-099 

2-333 

67 

6-923 

6-715 

6-299 

5-781 

5-145 

4-362 

3-599 

2-918 

2-183 

66 

6-670 

6-468 

6057 

5-544 

4-917 

4-143 

3-398 

2742 

2-042 

65 

6-422 

6-224 

5-819 

5-312 

4-693 

3-929 

3-202 

2-572 

1-909 

64 

6-177 

5-984 

5585 

5-084 

4-473 

3-720 

3012 

2-407 

1-783 

63 

5-937 

5-749 

5-355 

4-860 

4-259 

3-517 

2-827 

2-248 

1-664 

62 

5-7u<J 

5517 

5129 

4-640 

4-048 

3-319 

2-647 

2-093 

1-549 

61 

5-468 

5-290 

4-908 

4-425 

3-843 

3-125 

2-473 

1-943 

1-439 

60 

5-240 

5-067 

4-691 

4-215 

3-642 

2-937 

2-304 

1-799 

1-332 

59 

5-016 

4-848 

4-478 

4-0U9 

3-446 

2-754 

2-140 

1-658 

58 

4-796 

4-634 

4-270 

3-809 

3-255 

2-576 

1-981 

1-522 

57 

4-581 

4-425 

4-066 

3-613 

3-069 

2-403 

1-82S 

1-390 

56 

4-370 

4-221 

3-867 

3-423 

2-888 

2-235 

1-679 

1-262 

55 

4165 

4022 

3-674 

3-238 

2-713 

2-071 

1536 

1139 

54 

3-970 

3833 

3-488 

3-062 

2-544 

1-917 

1-407 

53 

3-786 

3-655 

3-315 

2-898 

2-389 

1-776 

1-287 

52 

3-611 

3-486 

3-152 

2-744 

2-246 

1-648 

1-175 

51 

3-446 

3-327 

3-001 

2-601 

2-115 

1-531 

1-071 

50 

3-289 

3-176 

2-858 

2-467 

1-994 

1-424 

-977 

49 

3-140 

3-033 

2-724 

2-341 

1-883 

1-327 

48 

2-998 

2-897 

2-598 

2-224 

1-780 

1-237 

47 

2-863 

2-768 

2-479 

2113 

1-684 

1-156 

46 

2-734 

2-645 

2-366 

2-008 

1-595 

1-080 

45 

2-611 

2-528 

2-258 

1-908 

1-511 

1-Oiri 

44 

2-492 

2-415 

2154 

1-813 

1-432 

43 

2-376 

2-306 

2-054 

1-722 

1-356 

i     "*- 

2-264 

2-200 

1-957 

1-634 

1-2S2 

41 

2155 

2-097 

1-862 

1-549 

1-210 

40 

2050 

1-997 

1-773 

1-463 

1-136 

54 
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Table  IV — {continued). 

Present  Value  of  a  Reversionary  Life  Interest  of  £1. — Interest 
5  per-cent  in  2^ossession  and  6  per-cent  in  reversion. 

Male  Life  Tenant. 


The  Age  of  tlie  Reversioner  is  at  tlie  head  of  each  Column,  witli  tlie  eorrespondins 

Value  of  a  Life  Interest  of  £1  in  Possession 

Ago 

of 
Life 

L4-730   ] 

L4-446    ] 

L3-959 

L3-359    1 

L2-624   ] 

Ll-772 

LO-815 

9-729 

8-538 

Tenant 

20 

25 

30     j      35 

40 

45 

50 

55 

60 

85 

11-389 

11-126    ] 

LO-666    10-095 

9-403 

8-578 

7-660 

6-669 

5-604 

84. 

11-005    ] 

LO-745    ] 

LO-292      9-724 

9-038 

8-218 

7-305 

6-332 

5-294 

83 

10-663 

10-408 

9-959     9-395 

8-714 

7-898 

6-992 

6-036 

5-021 

82 

10-360 

L0-108 

9-663  1  9-102 

8-426 

7-615 

6-714 

5-775 

4-781 

81 

10-088 

9-838 

9-398 

8-842 

8-169 

7-362 

6-468 

5-545 

4-570 

80 

9-843 

9-596 

9-159 

8-606 

7-939 

7-134 

6-248 

5-341 

4-381 

79 

9-619 

9-375 

8-941 

8-393 

7-729 

6-927 

6-048 

5-157 

4-212 

78 

9-410 

9-168 

8-738 

8-194 

7-533 

6-734 

5-863 

4-989 

4-057 

77 

9-211 

8-972 

8-544 

8-005 

7-347 

6-551 

5-689 

4-831 

3-913 

76 

9-017 

8-780 

8-355 

7-821 

7-166 

6-372  1 

5-519 

4-677 

3-774 

75 

8-821 

8-587 

8-167 

7-633 

6-985 

6-196  1 

5-349 

4-522 

3-637 

74 

8-619 

8-387 

7-970 

7-442 

6-798 

6-012 

5-177 

4-364 

3-496 

73 

8-403 

8-174 

7-762 

7-239 

6-599 

5-817  1 

4-991 

4-195 

3-349 

72 

8-170 

7-944 

7-537     7-018 

6-384 

5-607 

4-790 

4010 

3189 

71 

7-914 

7-691 

7-290     6-775 

6-147 

5-376 

4-568 

3-805 

3-013 

70 

7-643 

7-425 

7-030  1  6-512 

5-896 

5-133 

4-322 

3-583 

2-826 

69 

7-390 

7-174 

6-785      6-271 

5-665 

4-904 

4-114 

3-380 

2-655 

68 

7153 

6940 

6-558     6-047 

5-449 

4-694 

3-915 

3-200 

2-503 

67 

6-920 

6-712 

6-335 

5-829 

5-238 

4-490 

3-724 

3-029 

2-362 

66 

6-693 

6-488 

6116 

5-617 

5-032 

4-292 

3-539 

2-866 

2-226 

65 

6-467 

6-268     5-901 

5-407 

4-830 

4-099 

3-361 

2-711 

2-099 

64 

6-246 

6-051 

5-690 

5-202 

4-631 

3-909 

3-189 

2-563 

1-977 

63 

6-026 

5-837 

5-481 

5-000 

4-434 

3-724 

3-020 

2-420 

1-859 

62 

5-809 

5-626 

5-275 

4-800 

4-240 

3-541 

2-855 

2-282 

1-745 

61 

5-594 

5-416 

5-072 

4-603 

4-051 

3-364 

2-694 

2-145 

1-635 

60 

5-380 

5-207 

4-867 

4-406 

3-863 

3-186 

2-535 

2-012 

1-525 

59 

5-166 

5000 

4-665 

4-210 

3-674 

3-009 

2-377 

1-878 

58 

4-953 

4-793 

4-464 

4-015 

3-487 

2-833 

2-219 

1-744 

57 

4-740 

4-585 

4-262 

3-819 

3-300 

2-655 

2-061 

1-607 

56 

4-527 

4-378 

4-059 

3-623 

3-113 

2-478 

1-901 

1-468 

55 

4-323 

4-177 

3-860 

3-435 

2-943 

2-311 

1-750 

1-327 

54 

4-129 

3-986 

3-677 

3-257 

2-773 

2-154 

1-609 

53 

3-948 

3-813 

3-508 

3-096 

2-620 

2-011 

1-485 

52 

3-778 

3-649 

3-345 

2-944 

2-474 

1-877 

1-369 

51 

3-615 

3-492 

3-192 

,  2-799 

2-335 

1-749 

1-260 

50 

3-460 

3-342 

3-045 

2-660 

2-204 

1-628 

1-156 

49 

3-311 

3-200 

2-906 

1  2-528 

2-079 

1-515 

48 

3170 

3-064 

2-774 

1  2-404 

1-961 

1-408 

47 

3-036 

2-937 

2-650 

2-287 

1-851 

1-308 

46 

2-910 

2-815 

2-533 

2-177 

1-747 

1-216 

45 

2-789 

2-700 

2-422 

2-073 

1-651 

1-132 

44 

2-677 

2-592 

2-318 

1-977 

1-560 

43 

2-570 

2-491 

2-222 

1  1-887 

1-478 

42 

2-470 

2-397 

2-132 

1-803 

1-402 

41 

2-376 

2-308 

2-049 

1-727 

1-334 

40 

1 

2-283 

2-220 

1-964 

1-654 

1-276 

... 
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Table  IV — {continued). 

Present  Value  of  a  Seversionary  Life  Lnterest  of  £1. —  Interest 
5  prr-cent  in  possession  and  6  per-cent  in  reversion. 

Female  Life  Tenant. 


The  Age  of  the  H 

evei-sioner  is  :it  the  he.id  of  e.ich  Column,  with  the  eorre 

siion.tini; 

Value  of  a  Life  Intei-est  uf  £1  in  Possession 

Age 
of 
Life 

14-730 

14-446 

13-959 

13-359  '12-624   11-772 

10-815 

9-729 

8-538 

Tenant 

20 

25 

30 

33 

40 

45 

30 

53 

60 

1     85 

11-207 

10-943 

10-487 

9-917 

9-229 

8-406 

7-492 

6-501 

5-461 

'     84 

10-796 

10-539 

10-085 

9-522      8-839     8021 

7116 

6-150 

5-127 

83 

10-427 

10-175 

9-725 

9-168     8-490     7-676 

6-7SO 

5-838 

4-832  1 

82 

10095 

9-848 

9-401 

8-850     8-177      7-366 

G-478 

5559 

4-571 

i     81 

9-795 

9-552 

9-107 

8-562 

7-895      7-087 

6-2(»9 

5-308 

4-338 

'     80 

9-521 

9-282 

8-841 

8-299 

7-638      6-833 

5-964 

5-082 

4-131   I 

79 

9-268 

9-033 

8-595 

8-058 

7-402      6-600 

5-741 

1-876 

3-943 

78 

9-033 

8-799 

8-365 

7-833      7-182      6-384 

5-534 

4-685 

3-772  1 

77 

8-807 

8-576 

8-147 

7-620     6-973     6178 

5-338 

4-506 

3-613  ! 

76 

8-588 

8-361 

7-935 

7-412 

6-770  '  5-978 

5-149 

4-334 

3-460 

75 

8-369 

8-145 

7-725 

7-203 

6-569      5-781 

4-962 

4-163 

3-311  i 

i     74 

8-146 

7-925 

7-509 

6-993 

6-363      5-581 

4-772 

3-991 

3-159  ' 

73 

7-914 

7-696 

7-285 

6-774 

6-147      5-371 

4-574 

3-812 

3-001  t 

72 

7-667 

7-452 

7-046 

6-541 

5-919      5-149 

4-363 

3-623 

2-832 

71 

7-399 

7191 

6-788 

6-290 

5-672      4-909 

4-135 

3-419 

2-649  ' 

70 

7-118 

6-916 

6-519 

6-024 

5-413     4-659 

3-896 

3-205 

2-458 

69 

6-839 

6-642 

6-250 

5-762      .:i60     4-413 

3-669 

3-002 

2-278  i 

68 

6576 

6-383 

5-996 

5-515     4-922      4184 

3-459 

2-817 

2-121 

67 

6-31(5 

6128 

5-748 

5-274     4-690     3-961 

3-255 

2-639 

1-973  ; 

66 

6-060 

5-879 

5-505 

5-037     4-464     3743 

3-056 

2-466 

1-835  , 

65 

5-810 

5-634 

5-266 

4-805      4-240 

3-531 

2-863 

2-298 

1-705  ' 

61 

5-564 

5-393 

5-032 

4-578     4-022 

3-325 

2-675 

2-1.36 

1-582 

63 

5-322 

5158 

4-803 

4-354     3-810 

3-123 

2-492 

1-980 

1-465 

62 

5085 

4-926 

4-579 

4-137     3-602 

2927 

2-315 

1-828 

1-354  , 

61 

4-854 

4-700 

4-360 

3-923     3-400 

2-737 

2-144 

1-681 

1-246 

60 

4-627 

4-480 

4-145 

3-716     3-202 

2-552 

1-978 

1-540 

1-141   1 

59 

4-405 

4-264 

3-935 

3-514     3-010 

2-373 

1-818 

1-402 

58 

4-188 

4-053 

3-730 

3-316 

2-822 

2-198 

1-662 

1-269 

57 

3-977 

3-848 

3-531 

3-125 

2-640 

2-029 

1-513 

1-140 

56 

3-771 

3-647 

3-335 

2-938 

2-464 

1-866 

1-369 

1-015 

55 

3-570 

3-453 

3-146 

2-760 

2-292 

1-709 

1-231 

•895 

54 

3-379 

3-269 

2-967 

2-588 

2-130 

1-561 

1-107 

53 

3-202 

3-098 

2-800  i 

2-430 

1-982 

1-426 

-991 

52 

3-035 

2-937 

2-647  ! 

2-285 

1-847 

1-305 

-885 

51 

2-880 

2  788 

2-505  1 

2-151 

1-724 

1-196 

-788 

50 

2-735 

2-648 

2-372 

2-027 

1-612 

1-096 

•699 

49 

2-598 

2-517 

2-249 

1-912 

1-511 

1-006 

48 

2-471 

2-393 

2-1.34  '' 

1-805 

1-417 

-926 

47 

2-349 

2-277 

2-027 

1-705 

1-331 

-852 

46 

2-234 

2-166 

1-925  , 

1-612 

1-251 

-784 

45 

2-121 

2-062 

1-828  ! 

1-523 

1-175 

-720 

44 

2-018 

1-960 

1-736 

1-438 

1-104 

43 

1-914 

1-862 

1-645  ; 

1-356  ' 

1-035 

42 

1-813 

1-766 

1557  ' 

1-275  ' 

-967 

... 

41 

1-713 

1-671 

1-471  1 

1-195 

-901 

40 

1-614 

1-578 

1-392  1 

1116 

•831 

56 
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Table  IV — {continued). 

Present  Value  of  a  Eeversiotiary  Life  Interest  of  £1. — Interest 
6  per-cent  fltrouf/lwut. 

Male  Life  Tenant. 


Tho  A-p 

of  tlie  Ueversionc] 

is  at  the 

head  of  eaeh  L'dlnnin,  with  tlie  corres 

Itondinj; 

111' 
Life 

Value  0 

f  a  Life  Interest  ot 

£1  in  Possession 

12-881 

12-592 

12-219 

11-752 

11-173 

10-494 

9-721 

8-827 

7-827 

Tenant 
85 

20 

25 

30 

35 

40 

45 

50 

55 

60 

9-975 

9-698 

9-337 

8-881 

8-322 

7-646 

6-885 

6-051 

5-137 

84 

9-041 

9-366 

9-009 

8-554 

7-999 

7-325 

6-566 

5-745 

4-853 

83 

9-344 

9-072 

8-718 

8-265 

7-712 

7-040 

6-285 

5-476 

4-003 

82 

9-080 

8-810 

8-459 

8-007 

7-457 

6-788 

6-035 

5-240 

4-383 

81 

8-844 

8-575 

8-227 

7-778 

7-230 

6-562 

5-814 

5-031 

4-189 

80 

8-631 

8-364 

8-018 

7-571 

7-026 

6-359 

5-616 

4-840 

4-016 

79 

8-436 

8-171 

7-827 

7-383 

6-840 

6-174 

5-436 

4-079 

3-861 

78 

8-254 

7-991 

7-649 

7-208 

6-667 

6002 

5-270 

4-526 

3-719 

77 

8-081 

7-820 

7-479 

7-042 

6-502 

5-839 

5-113 

4-383 

3-587 

76 

7-912 

7653 

7-314 

6-880 

6-342 

5-680 

4-961 

4-243 

3-460 

75 

7-742 

7-484 

7-149 

6-715 

0-182 

5-523 

4-808 

4-103 

3-334 

74 

7-066 

7-310 

6-977 

6-547 

6-016 

5-359 

4-653 

3-959 

3-205 

73 

7-378 

7-124 

6-795 

6-368 

5-840 

5-185 

4-486 

3-800 

3-070 

72 

7-176 

6-924 

6-598 

6-174 

5-650 

4-998 

4-305 

3-638 

2-923 

71 

6-953 

6-703 

6-382 

5-960 

5-440 

4-792 

4-106 

3-452 

2-762 

70 

6-717 

6-471 

6-154 

5-729 

5-218 

4-575 

3-885 

3-251 

2-591 

69 

6-497 

6-253 

5-940 

5-517 

5-013 

4-371 

3-698 

3-007 

2-434 

68 

6-291 

6-049 

5-741 

5-320 

4-822 

4-184 

3-519 

2-903 

2-295 

67 

6-089 

5-850 

5-546 

5-128 

4-635 

4-002 

3-347 

2-748 

2-165 

6G 

5-891 

5-655 

5-354 

4-941 

4-453 

3-825 

3-181 

2  000 

2-041 

65 

5-695 

5-463 

5-166 

4-757 

4-274 

3-053 

3-021 

2-460 

1-924 

64 

5-502 

5-274 

4-981 

4-576 

4-098 

3-484 

2-806 

2-325 

1-812 

63 

5-311 

5-087 

4-799 

4-399 

3-924 

3-319 

2-714 

2-190 

1-704 

62 

5-122 

4-903 

4-618 

4-223 

3-752 

3-150 

2-506 

2  070 

1-60J 

61 

4-935 

4-720 

4-440 

4-049 

3-585 

2-998 

2-421 

1-940 

1-499 

60 

4-749 

4-538 

4-261 

3-876 

2-418 

2-839 

2-278 

1-825 

1-398 

59 

4-563 

4-357 

4-084. 

3-704 

3-251 

2-681 

2-136 

1-704 

58 

4-378 

4177 

3-908 

3-532 

3-085 

2-524 

1-994 

1-582 

57 

4-193 

3-996 

3-731 

3-360 

2-920 

2-366 

1-852 

1-458 

56 

4-007 

3-815 

3-554 

3-187 

2-754 

2-208 

1-709 

1-332 

55 

3-830 

3-640 

3-379 

3-022 

2-604 

2-059 

1-573 

1-204 

54 

3-661 

3-473 

3-219 

2-865 

2-453 

1-919 

1-446 

53 

3-504 

3-323 

3-071 

2-724 

2-318 

1-792 

1-335 

52 

3-356 

3-180 

2-929 

2-590 

2-189 

1-672 

1-230 

51 

3-214 

3-043 

2-795 

2-462 

2-066 

1-558 

1-132 

50 

3-079 

2-912 

2-666 

2-342 

1-950 

1-450 

1-039 

49 

2-950 

2-788 

2-544 

2-224 

1-839 

1-349 

48 

2-827 

2-670 

2-429 

2-115 

1-735 

1-254 

... 

47 

2-711 

2-559 

2-320 

2-012 

1-637 

1-165 

...     i 

46 

2-601 

2-453 

2-218 

1-915 

1-545 

1-083 

45 

2-496 

2-352 

2-121 

1-824 

1-460 

1-008 

...     ' 

44 

2-398 

2-258 

2-030 

1-739 

1-380 

... 

43 

2-305 

2-170 

1-946 

1-660 

1-307 

... 

42 

2-218 

2-088 

1-867 

1-586 

1-240 

41 

2-137 

2-011 

1-794 

1-519 

1-180 

40 

2-056 

1-934 

1-720 

1-455 

1-128 
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Table  IV — {continned ). 

Present  Value  of  a  Reversionary  Life  Lnterest  of  £1. — Lnterest 
G  pfr-i-ent  throuqliovf. 

Female  Life  Tenant. 


The  Age  of  the  Reveisioner  is  at  the  head  of  each  Column,  with  the  corresjmnrting 

ViUue  of  a  Life  Interest  of  £1  in  Possession 

Age 
of 
Life 

12-881 

12-592 

12-219 

11-752 

11173 

10-494 

9-721 

8-827 

7-827 

Tenant 

20 

25 

30 

35 

40 

45 

50 

55 

60 

85 

9-817 

9-538 

9180 

8-724 

8-168 

7-493 

6-734 

5-898 

5-006 

84 

9-460 

9-186 

8-828 

8-377 

7-823 

7-150 

6-396 

5-580 

4-700 

83 

9-139 

8-869 

8-513 

8-065 

7-511 

6-842 

6-094 

5-297 

4-430 

82 

8-850 

8-584 

8-229 

7-785 

7-237 

6-566 

5-823 

5-044 

4-190 

81 

8-589 

8-326 

7-972 

7-532 

6-987 

6-317 

5-581 

4-816 

3977 

80 

8-351 

8-090 

7-739 

7-301 

6-760 

6091 

5-361 

4611 

3-787 

79 

8-131 

7-873 

7-524 

7-089 

6-551 

5-883 

5-160 

4-424 

3-615 

78 

7-926 

7-669 

7-323 

6-891 

6-356 

5-690 

4-974 

4251 

3-4.58 

77 

7-730 

7-475 

7-132 

6-703 

0-171 

5-507 

4-798 

4-088 

3-312 

76 

7-539 

7-287 

6-946 

6-520 

5-991 

5-329 

4-628 

3-932 

3-172 

75 

7-349 

7-099 

6-762 

6-337 

5-813 

5153 

4-460 

3-777 

3035 

74 

7155 

6-907 

6-573 

6-152 

5-631 

4974 

4-289 

3-621 

2-896 

73 

6-953 

6-708 

6-377 

5-959 

5-440 

4-787 

4-111 

3-459 

2-751 

72 

6-738 

6-495 

6-168 

5-754 

5-238 

4-589 

3-922 

3-287 

2-596 

71 

6-505 

6-267 

5-942 

5-533 

5-019 

4-375 

3-717 

3-102 

2-428 

70 

6-261 

6-028 

5-707 

5-299 

4-990 

4-152 

3-502 

2-908 

2-253  , 

69 

6-018 

5-789 

5-471 

5-069 

4-566 

3-933 

3-298 

2-724 

2-088 

68 

5-789 

5-563 

5-249 

4-852 

4-356 

3-729 

3-109 

2-556 

1-944  1 

67 

5-o63 

5-341 

5032 

4-640 

4150 

3-530 

2-926 

2-394 

1-809  ! 

66 

5-341 

5-124 

4-819 

4-431 

3-949 

3.336 

2-747 

2-237 

1-682 

65 

5-123 

4-910 

4-610 

4-227 

3-752 

3-147 

2-573 

2-085 

1-563 

&i 

4-909 

4-700 

4-405 

4-027 

3-559 

2-903 

2-404 

1-938 

1-450 

63 

4-699 

4-495 

4-205 

3-830 

3-371 

2-783 

2-240 

1-796 

1-313 

62 

4-493 

4-293 

4-009 

3-639 

3-187 

2-608 

2-081 

1-658 

1-241 

'     61 

4-292 

4-096 

3817 

3-451 

3-008 

2-439 

1-927 

1-525 

1142 

60 

4-094 

3-904 

3-629 

3-269 

2-833 

2-274 

1-778 

1-397 

1-046 

1     59 

3-901 

3-716 

3-445 

3091 

2-663 

2-114 

1-634 

1-272 

58 

3-713 

3-532 

3-266 

2-917 

2-497 

1-958 

1-494 

1-151 

57 

3-529 

3-353 

3-091 

2-749 

2-3.36 

1-808 

1-.360 

1-034 

56 

3-350 

3-178 

2-920 

2-585 

2-180 

1-662 

1-230 

-921 

1 
1 

55 

3175 

3-009 

2-754 

2-428 

2-028 

1-522 

1-106 

-812 

1 

54 

3-CXJ9 

2-848 

2-597 

2-277 

1-884 

1-390 

-995 

53 

2-855 

2-699 

2-452 

2-138 

1-753 

1-270 

-891 

52 

2-710 

2-559 

2-317 

2-010 

1-634 

1-162 

-795 

51 

2"575 

2-429 

2-193 

1-892 

1-.525 

1-064 

•70S 

50 

2-4-19 

2-.307 

2077 

1-783 

1-426 

-976 

-628 

49 

2-330 

2-193 

1-969 

1-682 

1-336 

-896 

48 

2-219 

2-085 

1-869 

1-58S 

1253 

-824 

47 

2-113 

1-984 

1775 

1-500 

1-177 

-758 

46 

2-013 

1-887 

1-686 

1-418 

1-106 

-608 

45 

1-917 

1-796 

1-601 

1-340 

1-039 

-611 

44 

1-825 

1-707 

1-520 

1-265 

-976 

... 

43 

1-735 

1-622 

1-441 

1-193 

-915 

42 

1-647 

1-538 

1-364 

1-122 

-855 

41 

1-560 

1-455 

1-288 

1-051 

-796 

■••       i 

40 

1-474 

1-374 

1-219 

-982 

•734 

1 
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Table  VI. 

Complete  Single-Life  Aniw  it  if -Values. 

Male  Life. 


Age 

4  per-eent 

4i  per-cent 

5  per-cent 

5^  per-cent 

6  per-cent 

40 

14-657 

13-818 

13-054 

12-362 

11-740 

41 

14-478 

13-662 

12-916 

12-242 

11-635     ' 

42 

14-295 

13-498 

12-776 

12-120 

11-525 

43 

14-110 

13-333 

12-630 

11-991 

11-410     ' 

44 

13-923 

13-171 

12-484 

11-858 

11-290 

45 

13-730 

13-000 

12-332 

11-724 

11-167 

46 

13-533 

12-824 

12-176 

11-584 

11-042 

47 

13-330 

12-644 

12-016 

11-440 

10-915 

48 

13-120 

12-458 

11-852 

11-295 

10-787 

49 

12-900 

12-262 

11-680 

11-145 

10-655 

50 

12-678 

12-062 

11-502 

10-987 

10-518     I 

51 

12-455 

11-862 

11-320 

10-820 

10362     , 

52 

12-225 

11-656 

11-130 

10-645 

10-202 

53 

11-983 

11-438 

10-932 

10-467 

10-042 

54 

11-730 

11-209 

10-728 

10-285 

9-880 

55 

11-478 

10-978 

10-516 

10-089 

9-690     i 

56 

11-223 

10-744 

10-300 

9-885 

9-502     1 

57 

10-938 

10-484 

10-070 

9-675 

9-305     [ 

58 

10-650 

10-222 

9-832 

9-453 

9-105     I 

59 

10-363 

9-955 

9-584 

9-220 

8-892     ' 

i     60 

10075 

9-691 

9-328 

8-989 

8-673     ' 

61 

9-788 

9-422 

9-078 

8-756 

8-455     , 

62 

9-498 

9-153 

8-828 

8-522 

8-237 

63 

9-210 

8-884 

8-578 

8-285 

8-015 

1     64 

8-925 

8-618 

8-326 

8  019 

7-790 

65 

8-640 

8-351 

8-074 

7-820 

7-568     j 

66 

8-358 

8-084 

7-822 

7-589 

7-350 

67 

8-075 

7-820 

7-576 

7355 

7-132 

68 

7-795 

7-558 

7-332 

7116 

6-913 

69 

7-515 

7-293 

7-084 

6-880 

6-690 

i     70 

7-238 

7-031 

6-834 

6-645 

6-465 

,    71 

6-960 

6-771 

6-586 

6-413 

6-238 

'    72 

6-683 

6-509 

6-340 

6-180 

6-013 

73 

6-430 

6-262 

6-098 

5-951 

5-790 

74 

6-175 

6-018 

5-860 

5-724 

5-570 

75 

5-920 

5-780 

5-634 

5-504 

5-365 

76 

5-675 

5544 

5-414 

5-287 

5-165 

77 

5-438 

5-322 

5-200 

5-080 

4-968 

78 

5-215 

5-102 

4-990 

4-880 

4-773 

79 

4-993 

4-889 

4-786 

4-685 

4-590 

80 

4-773 

4-678 

4-586 

4-498 

4-412 

81 

4-282 

4-202 

4-124 

4048 

3-976 

'     82 

3-955 

3-885 

3-816 

3-750 

3-686 

83 

3-657 

3-596 

3-535 

3-476 

3-420 

84 

3-356 

3-301 

3-248 

3-196 

3-147     ! 

85 

3174 

3-125 

3-077 

3-030 

2-985     1 
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Table   VI — {continaed ). 

Present   Value  of  a   Complete  Single-Life  Anni(iti/-Vahi.e. 

Female  Life. 


1    Age 

4  per-cent 

4i  per-cent 

5  per-ceut 

5i  per-cent 

6  per-cent 

40 

16080 

15098 

14-206 

13-396 

12-663 

41 

15-888 

14-931 

14-064 

13-276 

12-560 

42 

15-695 

14-762 

13-918 

13-149 

12-448 

43 

15-493 

14-587 

13-766 

13016 

12-332 

44 

15-288 

14-409 

13-608 

12-876 

12-208 

45 

15070 

14-220 

13-442 

12-735 

12-078 

46 

14-845 

14-022 

13-270 

12-584 

11-942 

47 

14-615 

13-818 

13090 

12-418 

11-782 

48 

14-380 

13-609 

12-900 

12-247 

11-648 

49 

14-135 

13-393 

12-708 

12-075 

11-493 

50 

13-888 

13-169 

12-508 

11-898 

11-333 

51 

13-635 

12-944 

12 -.300 

11-729 

11-170 

52 

13-378 

12-716 

12-104 

11-540 

11-002 

53 

13115 

12-480 

11-890 

11.345 

10-832 

54 

12-845 

12-236 

11-670 

11-144 

10-658 

55 

12-568 

11-9S8 

11-444 

10-940 

10-475 

56 

12-283 

11-727 

11-210 

10-720 

10-282 

57 

11-990 

11-460 

10-966 

10-507 

10-082 

58 

11-693 

11-188 

10-718 

10-277 

9-868 

59 

11-393 

10-911 

lU-464 

10-047 

9-648 

60 

11-088 

10-636 

10-210 

9-813 

9-422 

61 

10-780 

10-356 

9-956 

9-578 

9199 

62 

10-470 

10-069 

9-692 

9-338 

8-975 

63 

10155 

9-775 

9-418 

9-084 

8-750 

64 

9-835 

9-478 

9-138 

8-816 

8-520 

65 

9-508 

9-173 

8-852  . 

8-549 

8-267 

66 

9-175 

8-860 

8-562 

8-276 

8-008 

67 

8-840 

8-547 

6-266 

8-000 

7-74S 

68 

8-508 

8-233 

7-972 

7-722 

7-487 

69 

8-180 

7-925 

7-680 

7-447 

7-223 

70 

7-863 

7-622 

7-394 

7-175 

6-960 

71 

7-558 

7-338 

7-124 

6-916 

6-713 

72 

7-263 

7-060 

6-860 

6-667 

6-483 

73 

6-975 

6-787 

6-602 

6-425 

6-255 

74 

6-690 

6-516 

6-348 

6-187 

6-027 

75 

6-413 

6-251 

6096 

5-949 

5-805 

76 

6143 

5-993 

5-850 

5-713 

5-582 

77 

5-878 

.5-740 

5-608 

5-482 

5-360 

78 

5-620 

5-493 

5-372 

5-255 

5-140 

79 

5-368 

5-251 

5-142 

5035 

4-927 

80 

5-125 

5020 

4-916 

4-815 

4-720 

81 

4-669 

4-576 

4-487 

4-402 

4-320 

82 

4-304 

4-223 

4-146 

4-070 

3-998 

83 

3-940 

3-871 

3-803 

3-738 

3-675 

84 

3-577 

3-517 

3-458 

3-401 

3-347 

85 

3-357 

3-303 

3-251 

3-200 

3-151 
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Table  VII. 

Complete  Joint-Life  Ajrauity-Valties.— Interest  4  per-cent. 

Male  Life  Tenant. 


Age 
of 

Age  of  the  Revebsioner 

Life 

) 

Tenant 

20 

25 

30 

35 

40     , 

45 

50    ; 

55 

60 

85 

3-099 

3-091 

3-071 

3-063 

3-040 

3033  i 

3-022 

2-960  1 

2-843 

84 

3-471 

3-460 

3-437 

3-426 

3-398 

3-390 

3-376 

3-300 

3-159 

83 

3-803 

3-790 

3-764 

3-751 

3-718 

3-708 

3-690  ' 

3-600 

3-438 

82 

4-102 

4-086 

4-057 

4-041 

4-005 

3-992 

3-971  ! 

3-867 

3-684  ' 

81 

4-371 

4-353 

4-322 

4-303 

4-263 

4-248 

4-222 

4-104 

3-902 

80 

4-617 

4-596 

4-562 

4-541 

4-496  1 

4-481 

4-449 

4-317 

4-097 

79 

4-844 

4-821 

4-784 

4-760 

4-712 

4-695 

4-657 

4-511 

4-273 

78 

5-058 

5-033 

4-992 

4-966 

4-914 

4-896 

4-851  ' 

4-690 

4-435 

77 

ryim 

5-236 

5-193 

5-164 

5-109 

5-088 

5-035  1 

4-860 

4-587 

76 

5-4HB 

5-436 

5-389 

5-358 

5-299 

5-276  i 

5-216  i 

5-025 

4-734 

75 

5-671 

5-638 

5-588 

5-554 

5-491 

5-465  ! 

5-397 

5-191 

4-881 

74 

5-883 

5-848 

5-794 

5-757 

5-690 

5-661 

5-584  1 

5-362 

5-032 

73 

6-107 

6-069 

6-012 

5-971 

5-901 

5-869  1 

5-782  ; 

5-543 

5-192 

72 

6-349 

6-309 

6-247 

6-203 

6-128 

6-092  1 

5-995  ! 

5-739 

5-366 

71 

6-614 

6-571 

6-505 

6-457 

6-377 

6-337 

6-229 

5-955 

5-558 

70 

6-899 

6-849 

9-7S0 

6-730 

6-643 

6-597  , 

6-481 

6186 

5-761 

69 

7-164 

7-110 

7-036 

6-983 

6-891 

6-841  , 

6-715 

6-399 

5-950 

68 

7-418 

7-360 

7-282 

7-225 

7-126 

7-070 

6-933 

6-595 

6-119 

1     67 

7-671 

7-609 

7-526 

7-464 

7-360 

7-297 

7-145 

6-783 

6-280 

66 

7-924 

7-857 

7-769 

7-702 

7-591 

7-520 

7-352 

6-965 

6-433  , 

65 

8-176 

8-104 

8-011 

7-939 

7-820 

7-740 

7-555 

7-141 

6-580 

64 

8-428 

8-350 

8-252 

8-174 

8-047 

7-957 

7-754 

7-312 

6-721 

63 

8-679 

8-596 

8-492 

8-408 

8-273 

8-172 

7-948 

7-479 

6-857 

62 

8-930 

8-841 

8-731 

8-641 

8-497 

8-385 

8-140 

7-642 

6-989 

61 

9-180 

9-085 

8-970 

8-873 

8-719 

8-595 

8-329 

7-802 

7-118 

60 

9-429 

9-329 

9-207 

9-103 

8-940 

8-803 

8-516 

7-960 

7-244  1 

59 

9-678 

9-572 

9-444 

9-333 

9-160 

9-010 

8-702 

8-116 

...      1 

58 

9-926 

9-815 

9-680 

9-562 

9-378 

9-215 

8-886 

8-272 

1 

57 

10-174 

10-057 

9-915 

9-790 

9-596 

9-419 

9070 

8-427 

56 

10-421 

10-298 

10-149 

10-018 

9-812 

9-622 

9-253 

8-582 

55 

10-658 

10-534 

10-373 

10-234 

10-023 

9-813 

9-431 

8-741 

54 

10-889 

10-754 

10-592 

19-445 

10-217 

9-999 

9-593 

53 

11-102 

10-962 

10-793 

10-638 

10-398 

10-167 

9-741 

52 

11-309 

11-163 

10-987 

10823 

10-573 

10-328 

9-882 

51 

11-508 

11-356 

11-174 

11-002 

10-740 

10-481 

10014 

50 

11-699 

11-542 

11-353 

11-173 

10-899 

10-627 

10-139 

49 

11-885 

11-721 

11-525 

11-337 

11-051 

10-765 

48 

12-063 

11-894 

11-691 

11-494 

11-197 

10-896 

47 

12-236 

12-059 

11-850 

11-644 

11-334 

11-019 

46 

12-401 

12-218 

12-001 

11-787 

11-465 

11-135 

... 

45 

12-559 

12-371 

12-146 

11-922 

11-588 

11-243 

1     44 

12-712 

12-517 

12-284 

12-051 

11-704 

'     43 

12-857 

12-657 

12-416 

12-173 

11-814 

42 

12-998 

12-791 

12-542 

I12-2S9 

11-916 

41 

13-132 

12-919 

12-661 

12-398 

12-011 

40 

13-266 

13-047 

12-779 

12-504 

1 

12-097 

.. 
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Taulk  VII — (conf/nved) . 

Complete  Joint-Life  Annuity -Values. — Liiterest  4-  per-eent. 

Female  Life  Tenant. 


Age 
of 

AoE  OF  THE  Reversioner 

Life 
Tenant 

20 

25     ' 

30          35           40 

45 

50 

55     . 

60 

85 

3-276 

3-265 

3-245      3-236  '  3209 

3-202 

3-190 

3-123 

2-996 

84 

3-G77 

3-664 

3-639      3-627      3595 

3-586 

3-569 

3-484 

3-330 

83 

I-U39 

4-023 

3-995      3-980     3-944 

3-933 

3-910 

3-807  , 

3-628 

82 

1-368 

4-350 

4-317 

4-300     4-258 

4-245 

4-217 

4-096 

3-894 

81 

4-6()8 

4-647 

4-611 

4-590     4-545 

4-530 

4-495 

4-357 

4-133  1 

80 

-1-914 

4-920 

4-881 

4-857  '  4-807 

4-790 

4-748 

4-594 

4-348  1 

79 

5-201 

5-174 

5-132  1  5-105      5-050 

5-031 

4-981 

4-811 

4-544  1 

78 

5-444 

5-414 

5-368     5-339     5279 

5-258 

5-200 

5-013 

4-725 

77 

5-077 

5-645 

5-596      5-563      5499 

5--I75 

5-408 

5-205 

4-896 

70 

5-907 

5-872 

5-818  '  4-783      5-714 

5-686 

5-610 

5-390 

5-060 

"i 

6-137 

6-098 

6-012     6-002 

5-929 

5-898 

5-812 

5-574 

5-222 

71 

6-373 

6-330 

6-270     6-227 

6-149 

6-111 

6-017 

5-761 

5-386 

73 

6-619 

6-573 

6-508  \  6-462 

6-379 

6-339 

6-231 

5-955 

5-556 

72 

6-881 

6-831 

6-761      6-712 

6-623 

6-578 

6-459 

6-161 

5-736 

71 

7-163 

7-109 

7-033  '  6-981 

6-886 

6-835 

6-704 

6-383 

5-931 

70 

7-470 

7-411 

7-331      7-273 

7-170 

7-116 

6-972 

6-622 

6-140 

69 

7-768 

7-703 

7-617  1  7-553 

7-440 

7-380 

7-218 

6-842 

6-328 

68 

8-062 

7-992 

7-901  !  7-830 

7-715 

7-638 

7-457 

7-051 

6-503 

67 

8-354 

8-278 

8-180     8-103 

7-979 

7-892 

7-691 

7-254 

6-671 

66 

8-612 

8-560 

8-456      8-372 

8-239 

8-141 

7-919 

7-452 

6-834 

65 

8-927 

8-839 

8-729      8-638 

8-495 

8-381- 

8-141 

7-643 

6-991 

61 

9-209 

9115 

8-998     8-900 

8-747 

8-622 

8-357 

7-829 

7-142 

63 

9-1S7 

9-387 

9-262     9-158 

8-994 

8-855 

8-568 

8009 

7-288 

62 

9-761 

9-655 

9-523  :  9-411 

9-230 

9-083 

8-773 

8-183 

7-428 

61 

10-031 

9-919 

9-780  i  9-660 

9-473 

9-305 

8-972 

8-351 

7-563 

60 

10-297 

10-178 

10-032     9-904 

9-705 

9-522 

9-160 

8-514 

7-693 

59 

10-559 

10-434 

10-280    10-114 

9-932 

9-733 

9-354 

8-671 

58 

10-817 

10-085 

10-523    10-379 

10-151 

9-939 

9-536 

8-823 

57 

11-070 

10-931 

10-761    10-609 

10-371 

10-138 

9-712 

8-970 

56 

11-319 

11-173 

10-995    10-833 

10-582 

10-333 

9-883 

9-110 

55 

11-561 

11-409 

11-224    11-052 

10-786 

10-523 

10-050 

9-2 

46 

54 

11-793 

11-634 

11-442    11-260    10-982 

10-703 

10-199 

:     53 

12-016 

11-818 

11-619    11-457    11-165 

10-869 

10-338 

... 

52 

12-229 

12-054 

11-845    11-642    11-335 

11-021 

10-468 

51 

12- 131 

12-250 

12-032    11-817    11-495 

11-161 

10-588 

50 

12-630 

12-438 

12-210    11-982    11-643 

11-290 

10-697 

49 

12-818 

12-618 

12-379    12-138    11-782 

11-409 

•18 

12-999 

12-790 

12-541 

12-285 

11-912 

11-518 

1     -47 

13-173 

12-955 

12-091 

12-425 

12-034 

11-620 

1     16 

13-340 

13-113 

12-841 

12-558    12-150 

11-715 

•15 

13-500 

13-205 

12-981 

12-684    12-258 

11-804 

.     4^1 

13-655 

13-411 

13-115 

12-805    12-301 

J3 

13-804 

13-551 

13-241 

12-921    12-400 

42 

13-948 

13-686 

13-368 

13-032    12-555 

41 

14-088 

13-816 

13-488 

13-140 

12-648 

... 

40 

14-222 

13-943 

13-603 

13-244 

12-737 

... 
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Table  Vll — {cunfinned). 

Complete  Joint-Life  Annuity -Values. — Interest  5  per-cent. 

Male  Life  Tenant. 


Age 
of 

Age  of  thk  Reveesiosek                                                 i 

Life 
Tenant 

20 

25 

30           35     1 

40 

45 

50     , 

55 

60 

85 

3000  i 

2-988 

2-976 

2-963 

2-943 

2-940 

2-925 

2-861 

2-771 

84 

3-352 

3-338 

3-322 

3-308 

3-283 

3-278 

3-261 

3-183 

3-069 

83 

3-666 

3-649 

3-629 

3-614 

3-585 

3-579 

3-559  ! 

3-467 

3-332 

82 

3-946 

3-927 

3-904 

3-887  ' 

3-855 

3-847 

3-824  i 

3-717 

3-565 

81 

4-198 

4-176 

4-151 

4-132 

4-098 

4-087 

4-059 

3-939 

3-771 

80 

4-427 

4-403 

4-375 

4-353 

4-316 

4-304 

4-271  ! 

4-137 

3-955 

79 

4-638  : 

4-610 

4-581 

4-556 

4-517 

4-503  1 

4-464  ! 

4-316 

4-121 

78 

4-835 

4-804 

4-773 

4-745 

4-704 

4-688 

4-643  ; 

4-481 

4-272 

77 

5-024 

4-990 

4-957 

4-926 

4-883 

t-864 

4-812  i 

4-636 

4-415 

76 

5-210  ' 

5-172 

5137 

5-104 

5-058 

5-036 

4-978  ; 

4-787 

4-552 

75 

5-394 

5-358 

5-318  1  5-282 

5-233 

5-210 

5-143 

4-939 

4-689 

74 

5-588 

5-547 

5-5O6  '  5-467  ! 

5-415 

5-388 

5-314 

5-096 

4-828 

73 

5-794  , 

5-750 

5-704      5-663  \ 

5-607 

5-577 

5-495 

5-263 

4-975 

72 

6-016 

5-969 

5-919      5-876  1 

5-815 

5-780 

5-692 

5-445 

5-133 

71 

6-260 

6-210 

6-154  '  6-110  ! 

6-043 

6004 

5-908 

5-647 

5-318 

70 

6-524  ! 

6-476 

6-415  !  6-367 

6-284 

6-253 

6-149 

5-873 

5-503 

69 

6-754 

6-705      6-639  1  6-589 

6-509 

6-465  1 

6-353 

6-063 

5-663 

68 

6-982 

6-930 

6-860  '  6-806  ' 

6-720 

6-672  ' 

6-551 

6-243 

5-815 

67 

7-208  ' 

7-152 

7  078     7-020 

6-928 

6-874  ' 

6-741 

6-415 

5-959 

66 

7-432 

7-372 

7-293      7-232 

7-133 

7-072  1 

6-926 

6-578 

6-096 

65 

7653 

7-589 

7-506      7-410 

7-335 

7-267 

7106 

6735 

6-226 

64 

7-873 

7-806 

7-717     7-646 

7-535 

7-458  ; 

7-281 

6.886 

6-351 

63 

8-091 

8-020 

7-925      7-849 

7-732 

7-645 

7-452 

7-032 

6-472 

62 

8-308 

8-232 

8-133  1  8-051 

7-927 

7-830  ; 

7-619 

7174 

6-590 

61 

8-524 

8-443 

8-339  1  8-252 

8-120 

8-013  1 

7-784 

7-314 

6-705 

60 

8-740 

8-650 

8-543  '  8-451 

8-312 

8-195 

7-948 

7-452 

6-816 

59 

8-954 

8-860 

8-747 

8-649 

8-502 

8-375 

8-109 

7-589 

58 

9-168 

9-070 

8-952 

8-847 

8-691 

8-553 

8-270 

7-725 

57 

9-382 

9-280 

9-156 

9-044 

8-879 

8-731 

8-430 

7-863 

56 

9-596 

9-490 

9-360 

9-242 

9-066 

8-909 

8-591 

8-003 

55 

9-809 

9-695 

9-563 

9-441 

9-244 

9-088 

8-755 

8-143 

' 

i     54 

9-997 

9-878 

9-742 

9-612 

9-417 

9-242 

8-890 

i     53 

10-178 

10-054 

9-915 

9-776 

9-573 

9-389 

9-018 

52 

10-353 

10-223 

10-080 

9-933 

9-723 

9-528 

9-138 

1     51 

10-520 

10-385 

10-239 

10-083 

9-867 

9-660 

9-251 

1     50 

10-680 

10-538 

10-390 

10-226 

10-004 

9-786 

9-358 

49 

10-834 

10686 

,10-535 

10-362 

10-134 

9-904 

... 

48 

10-981 

10-828 

110-673 

10-192 

10-258 

10-016 

,     47 

11-122 

10-963 

10-804 

10-615 

10-375 

10120 

46 

11-256 

11-092 

10-929 

10-732 

10-485 

10-217 

45 

11-384 

11-214 

'11-047 

10-843 

10-588 

10-308 

44 

11-506 

!ll-331 

111-159 

10-947 

10-684 

43 

11-623 

11-442 

!ll-264 

11-044 

10-773 

42 

11-733 

11-548 

11-363 

11-134 

10-855 

1     •■■ 

... 

41 

11-838 

11-648 

11-455 

11-219 

10-930 

1 

1     40 

11-941 

11-744 

11-550 

{11-304 

10-999 

1 

i     ... 

'.'.'. 
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TABliE  VII — (continued). 

Complete  Joint-Life  Anninfif-Values. — Interest  5  per-cent. 

Female  Life  Tenant. 


'     Age 
of 
Life 

Agk  of 

TirE  Rev 

ERSIOXER 

Tenant 

20 

25 

30 

35 

40 

45 

50 
3-085 

55 

60 

1 
85 

3167 

3-156 

3-139 

3-129 

3-104 

3-099 

3-023 

2-909 

8-i 

3"545 

3-530 

3-512 

3-497 

3-469 

3-463 

3-444 

3-358 

3-231 

83 

3-885 

3-867 

3-847 

3-828 

3-797 

3-790 

3-764 

3-658 

3-516 

82 

4193 

4-171 

4-150 

4-127 

4-093 

4-084 

4-052 

3-928 

3-770 

81 

4-473 

4-448 

4-424 

4-398 

4-360 

4-350 

4-312 

4-170 

3-997 

80 

4-729 

4-701 

4-675 

4-645 

4-604 

4-593 

4-547 

4-390 

4-200 

79 

4-967 

4-936 

4-907 

4-874 

4-829 

4-816 

4-763 

4-591 

4-384 

78 

5-190 

5-156 

5-125 

5-089 

5-040 

5-025 

4-964 

4-778 

4-553 

77 

5-404 

5-367 

5-333 

5-294 

5-242 

5-224 

5-155 

4-955 

4-712 

76 

5-614 

5-574 

5-536 

5-494 

5-438 

5-418 

5-340 

5-125 

4-863 

75 

5-822 

5-779 

5-739 

5-693 

5-634 

5-611 

5-523 

5-294 

5-013 

74 

6-036 

5-990 

5-946 

5-897 

5-834 

5-807 

5-710 

5-464 

5-164 

73 

6-259 

6-209 

6-162 

6-110 

6-043 

6-012 

5-904 

5-641 

5-322 

72 

6-496 

6-443 

6-391 

6-336 

6-265 

6-229 

6-111 

5-828 

5-489 

71 

6-751 

6-694 

6-639 

6-580 

6-505 

6-463 

6-335 

6-029 

5-671 

70 

7-023 

6-967 

6-910 

6-845 

6-768 

6-721 

6-579 

6-249 

5-872 

69 

7-291 

7-225 

7-164 

7-093 

7009 

6-956 

6-797 

6-143 

6044 

68 

7551 

7-480 

7-414 

7-338 

7-246 

7-186 

7-009 

6-630 

6-205 

67 

7-807 

7-731 

7-660 

7-578 

7-479 

7-410 

7-216 

6-811 

6-355 

66 

8060 

7-978 

7-902 

7-815 

7-707 

7-629 

7-417 

6-987 

6-496 

65 

8-308 

8-222 

8-140 

8-047 

7-931 

7-843 

7-613 

7-157 

6-629 

64 

8-553 

8-462 

8-374 

8-275 

8-151 

8-052 

7-803 

7-322 

6-755 

63 

8-793 

8-697 

8-604 

8-499 

8-365 

8-255 

7-988 

7-481 

6-874 

62 

9-030 

8-929 

8-830 

8-719 

8-576 

8-453 

8-168 

7-636 

6-989 

61 

9-262 

9-156 

9-051 

8-934 

8-781 

8-647 

8-342 

7-786 

7099 

60 

9-490 

9-379 

9-268 

9-144 

8-982 

S-835 

8-511 

7-930 

7-206 

59 

9-714 

9-598 

9-481 

9-350 

9-178 

9018 

8-675 

8-071 

58 

9-934 

9-812 

9-689 

9-550 

9-369 

9-196 

8-834 

8-207 

57 

10-149 

10-021 

9-893 

9-746 

9-555 

9-369 

8-987 

8-339 

56 

10-360 

10-225 

10-092 

9-936 

9-736 

9-537 

9-136 

8-467 

55 

10-565 

10-424 

10-285 

10-121 

9-911 

9-701 

9-279 

8-590 

5i 

10-760 

10-613 

10-471 

10-297 

10-080 

9-855 

9-408 

53 

10-944 

10-791 

10-644 

10-461 

10-235 

9-996 

9-528 

52 

11-119 

10-960 

10-807 

10-615 

10-378 

10-124 

9-610 

51 

11-284 

11-119 

10-958 

10-758 

10-509 

10-241 

9-744 

50 

11-441 

11-270 

11-101 

10-892 

10-630 

10-348 

9-838 

49 

11-590 

11-413 

11-235 

11-018 

10-741 

10-445 

48 

11-732 

11-549 

11-361 

11-135 

10-844 

10-535 

47 

11-867 

11-678 

11-48(1 

11-246 

10-940 

10-616 

46 

11-996 

11-801 

11-593 

11-351 

11-029 

10-692 

45 

12-119 

11-918 

11-701 

11-451 

11-113 

10-762 

41 

12-238 

12-031 

11-805 

11-546 

11-192 

43 

12-354 

12-140 

11-905 

11-637 

11-268 

42 

12-466 

12-246 

12-002 

11-725 

11-342 

41 

12-575 

12-349 

12-097 

11-810 

11-414 

40 

12-680 

12-449 

12-186 

11-896 

11-488 

V(JL.  XXX. 
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Table  VII — (cotitinxeJ). 

Complete  Joint-Life  Annuity-Values.— Interest  6  per-cent. 

Male  Life  Tenant. 


Age 
of 

Age  of 

THE   ReVI 

:rsioner 

1 

Life 
Tenant 

85 

20 

.25 

30 

35 

40 

45 

50 

55 

60 

2-906 

2-894 

2-882 

2-871 

2-851 

2-848 

2-836 

2-776 

2-690 

84 

3-340 

3-226 

3-210 

3-198 

3-174 

3-169 

3-155 

3-082 

2-974 

83 

3-537 

3-520 

3-501 

3-487 

3-461 

3-454 

3-436 

3-351 

3-224 

82 

3-801 

3-782 

3-760 

3-745 

3-716 

3-706 

3-686 

3-587 

3-444 

81 

4-037 

4017 

3-992 

3-974 

3-943 

3-932 

3-907 

3-796 

3-638 

80 

4-250 

4-228 

4-201 

4-181 

4-147 

4-135 

4-105 

3-981 

3-811 

79 

4-445 

4-421 

4-392 

4-369 

4-333 

4-320 

4-285 

4-148 

3-966 

78 

4-627 

4-601 

4-570 

4-544 

4-506 

4-492 

4-451 

4-301 

4-108 

77 

4-800 

4-772 

4-740 

4-710 

4-671 

4-655 

4-608 

4-444 

4-240 

76 

4-969 

4-939 

4-905 

4-872 

4-831 

4-814 

4-760 

4-584 

4-367 

75 

5-139 

5-108 

5-070 

5-037 

4-991 

4-971 

3-913 

4-724 

4-493 

74 

5-315 

5-282 

5-242 

5-205 

5-157 

5-135 

5-068 

4-868 

4-622 

73 

5-503 

5-468 

5-424 

5-384 

5-333 

5-309 

5-235 

5-021 

4-757 

72 

5-705 

5-668 

5-621 

5-578 

5-523 

5-496 

5-416 

5-189 

4-904 

71 

5-928 

5-889 

5-837 

5-792 

5-733 

5-702 

5-615 

5-375 

5-065 

70 

6-164 

6-121 

6065 

6023 

5-955 

5-919 

5-836 

5-576 

5-236 

69 

6-384 

6-339 

6-279 

6-235 

6-160 

6-123 

6-023 

5-760 

5-393 

68 

6-590 

6-543 

6-478 

6-432 

6-351 

6-310 

6-202 

5-924 

5-532 

67 

6-792 

6-742 

6-673 

6-624 

6-538 

6-492 

6-374 

6-079 

5-662 

66 

6-990 

6-937 

6-865 

6-811 

6-720 

6-669 

6-540 

6-227 

5-786 

65 

6-186 

7-129 

7-053 

6-995 

6-899 

6-841 

6-700 

6-367 

5-903 

64 

7-379 

7-318 

7-238 

7176 

7-075 

7-010 

6-855 

6-502 

6-015 

63 

7-570 

7-505 

7-420 

7-353 

7-249 

7-175 

7-007 

6-631 

6123 

62 

7-759 

7-689 

7-601 

7-529 

7-421 

7-338 

7-155 

6-757 

6-227 

61 

7-946 

7-872 

7-779 

7-703 

7-588 

7-496 

7-300 

6-881 

6-328  1 

60 

8-132 

8-054 

7-958 

7-876 

7-755 

7-655 

7-443 

7-002 

6-429 

59 

8-318 

8-235 

8-135 

8-048 

7-922 

7-813 

7-585 

7123 

58 

8-503 

8-415 

8-311 

8-220 

8-088 

7-970 

7-727 

7-245 

57 

8-688 

8-596 

8-488 

8-392 

8-253 

8-128 

7-869 

7-369 

56 

8-874 

8-777 

8-665 

8-565 

8-419 

8-286 

8012 

7-495 

55 

9051 

8-952 

8-840 

8-730 

8-569 

8-435 

8-148 

7-623 

54 

9-220 

9-119 

9-000 

8-887 

8-720 

8-575 

8-275 

53 

9-377 

9-269 

9-148 

9028 

8-855 

8-702 

8-386 

52 

9-525 

9-412 

9-290 

9162 

8-984 

8-822 

8-491 

51 

9-667 

9-549 

9-424 

9-290 

9-107 

8-936 

8-589 

50 

9-802 

9-680 

9-553 

9-412 

9-223 

9-044 

8-682 

49 

9-931 

9-804 

9-675 

9-528 

9-334 

9-145 

48 

10-054 

9-922 

9-790 

9-637 

9-438 

9-240 

47 

10-170 

10-033 

9-899 

9-710 

9-536 

9-329 

46 

10-280 

10139 

10-001 

9-837 

9-628 

9-411 

45 

10-385 

10-240 

10-098 

9-928 

9-713 

9-486 

44 

10-483 

10-334 

10-189 

10-013 

9-793 

_ 

43 

10-576 

10-422 

10-273 

10-092 

9-866 

... 

42 

10-663 

10-504 

10-352 

10-166 

9-933 

41 

10-744 

10-581 

10-425 

10-233 

9-993 

40 

10-825 

10-658 

10-499 

10-297 

10-045 
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Tablk  VII — {continued ). 

Complete  Joint-Life  A>ini'ifi/-T'ah(es. — Intereat  6  per-cent. 

Female  Life  Tenant. 


1 

i       of 
Life 
Tenant 

Age  or  the  Revebsioser 

20 

25           30 

35 

40 

4^ 

50 

55 

60 

i     85 

3064 

3054     3039 

3028 

3-005 

3-001 

2-987 

2-929 

2-821 

84 

3-421 

3-406      3-391 

3-375 

3-350 

3-344 

3-325 

3-247 

3-127 

83 

3-742 

3-723      3-706 

3-687 

3-659 

3-652 

3-627 

3-530 

3-397 

82 

4-031 

1-008      3-990 

3-967 

3-936 

3-928 

3-898 

3-783 

3-637 

81 

4-292 

4-266     4-247 

4-220 

4-186 

4-177 

4-140 

4-011 

3-850 

80 

4-530 

4-502      4-480 

4-451 

4-413 

4-403 

4-360 

4-216 

4-040 

79 

4-750 

4-719      4-695 

3-663 

4-622 

4-611 

4-561 

4-403 

4-212 

78 

4-955 

4-923      4-896 

4-861 

4-817 

4-804 

4-747 

4-576 

4-369 

77 

5-151 

5-117      5087 

5-049 

5-002 

4-987 

4-923 

4-739 

4-515 

76 

5-342 

5-305      5-273 

5-232 

5-182 

5165 

5-093 

4-895 

5-655 

75 

5-532 

5-493      5-457 

5-415 

5-360" 

5-341 

5-261 

5-050 

4-792 

74 

5-726 

5-685  '  5-646 

5-600 

5-542 

5-520 

5-432 

5-206 

4-931 

73 

5-928 

5-8S4      5-842 

5-793 

5-733 

5-707 

5-610 

5-368 

5-076 

72 

6143 

6-097      6-051 

5-998 

5-935 

5-905 

5-799 

5-540 

5-231 

71 

6-376 

6-325      6-277 

6-219 

6-154 

6-119 

6-004 

5-725 

5-399 

70 

6-620 

6-564      6-512 

6-453 

6-383 

6-342 

6-219 

5-919 

5-574 

69 

6-863 

6-803      6-748 

6-683 

6-607 

6-561 

6-423 

6-103 

5-739 

68 

7-092 

7-029     6-970 

6-900 

6-817 

6-765 

6-612 

6-271 

5-883 

67 

7-318 

7-251      7-187 

7-112 

7023 

6-964 

6-795 

6-433 

6-018 

66 

7-540 

7-468      7-400 

7-321 

7-224 

7-158 

6-974 

6-590 

6145 

65 

7-758 

7-682     7-609 

7-525 

7-421 

7-347 

7-148 

6-742 

6-264 

64 

7-972 

7-892      7-814 

7-725 

7-614 

7-531 

7-317 

6-889 

6-377 

63 

8-182 

8-097      8-014 

7-922 

7-802 

7-711 

7-481 

7031 

6-484 

62 

8-388 

8-299      8-210 

8-113 

7-986 

7-886 

7-&40 

7-169 

6-586 

61 

8-589 

8-496      8-402 

8-301 

8-165 

8-055 

7-794 

7-302 

6-685 

60 

8-787 

8-688     8-590 

8-483 

8-340 

8-220 

7-943 

7-430 

6-781 

59 

8-980 

8-876  ■  8-774 

8-661 

8-510 

8-380 

8-087 

7-555 

58 

9-168 

9-060     8-953 

8-835 

8-676 

8536 

8-227 

7-676 

57 

9-352 

9-239     9-128 

9-003 

8-837 

8-686 

8-361 

7-793 

56 

9-531 

9-414  ;  9-299 

9-167 

8-993 

8-832 

8-491 

7-906 

55 

9-706 

9-583  '  9-465 

9-324 

9-145 

8-972 

8-615 

8-015 

54 

9-S72 

9-744  '  9-622 

9-475 

9-289 

9104 

8-726 

53 

10-026 

9-893  1  9-767 

9-614 

9-420 

9-224 

8-830 

52 

lU-171 

10-033  ,  9-902 

9-742 

9-539 

9-332 

8-926 

51 

10-306 

10-163    10-026 

9-860 

9-648 

9-430 

9-013 

■jM 

10-4:32 

10-285  jlO-142 

9-969 

9-747 

9-518 

9-093 

m 

10-551 

10-399    10-250 

lU-070      9-837 

9-598 

IS 

10-662 

10-507  '10-350 

10-16-t     9-920 

9-670 

17 

10-768 

10-608    10-444 

10-252 

9-996 

9-736 

16 

10-868 

10-705    10-533 

10-334 

10-<J67 

9-796 

15 

10-961 

10-796    10-61.S 

10-412 

lU-134 

9-853 

14 

11-056 

10-885  ;  10-699 

1(1-187    10-197 

43 

11-146 

10-970    10-778 

10-559    10-258 

42 

11234 

11-054  110-855 

10-630 

10-318 

41 

11-321 

11-137    10-931 

10-701 

10-377 

40 

11-407 

11-218  ill-OOO 

10-770 

10-439 

F    2 
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Table  X. 

Number  of  Integral  Years  in  the  Curtate  Joint  Expectation. 

Male  Life  Tenant. 


Age  of 
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Tenant 

AOE  or  THE 

Reveesioxek 
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50 
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Discussion. 

The  President  (Mr.  B.  Xewhatt)  having  called  upon  the 
referees,  Mr.  Manly  and  Mr.  llothery,  to  open  the  discussion, 

Mr.  H.  W.  ;^[A^'I.T  said  he  wislied  to  congratulate  Mr.  Nightingale 
for  his  courage  in  attacking  a  cpiostion  which  some  present  might 
consider  had  already  been  tlioroughly  threshed  out.  It  should, 
however,  be  understood  that  Mr.  Nightingale  did  not  so  much  come 
before  them  to  teach  new  methods  as  to  supply  what  might  be  termed 
an  "Actuaries'  Ready  Reckoner  ",  so  that  when  reversionaiy  trans- 
actions were  submitted  to  them,  they  might  only  have  to  open  the 
pages  of  the  Journal  in  order  to  quote  a  value  straight  off.  But  that 
would  not  necessarily  be  the  result,  for  probably  each  of  them  would 
have  a  difi'erent  opinion  as  to  the  manner  in  which  many  of  those 
complicated  interests  should  be  calculated ;  but  the  tables  would  at 
least  be  useful  as  aftbrding  a  check  upon  their  own  calculations.  In 
recent  years  there  had  been  a  good  deal  of  competition  amongst  the 
offices  for  reversionary  business.  Years  ago,  when  they  only  had 
Mr.  Jellicoe's  formulas,  and  all  followed  the  same  or  very  similar 
rules,  the  prices  quoted  were  so  much  alike  that  it  was  not  deemed 
necessary  to  enquire  at  more  than  one  or  two  offices.  Eecently  it  had 
become  the  custom  to  send  a  circular  to  a  great  number  of  offices 
asking  for  tenders,  and  he  heard  that  those  tenders  varied  considerably. 
Naturally,  when  the  public  found  that  there  was  a  large  difference 
between  the  prices  quoted,  the  practice  would  extend  and  would 
undoubtedh'  result  in  a  permanent  diminution  of  the  profit  to  be 
made  out  of  such  transactions.  The  author  susrarested  that  in  dealing: 
with  a  contingent  reversion  in  order  to  cover  the  risk  for  "^  years" 
after  the  deatli  of  the  life  tenant,  instead  of  calculating  the  con- 
tingent premium  as  they  had  previously  done,  by  IVIr.  Curtis  Otter's 
formula,  thej'  should  adopt  the  plan  of  adding  /  years  to  the 
expectation  of  y  (the  life  tenant),  and  then  finding  the  age  y  — S 
corresponding  to  the  increased  expectation.  He  (Mr.  Manly) 
did  not  like,  as  a  rule,  the  function  "expectation"  being  brought 
into  their  calculations  at  all.  He  would  like  to  ask  the  author 
if  he  had  compared  the  values  produced  by  that  method  with 
the  values  produced  by  the  strict  formula.  The  author,  in  dis- 
cussing the  value  of  a  reversionary  life  interest,  following  in  the 
footsteps  of  Mr.  Sunderland,  suggested  that  they  should  take  a 
temporary  assurance  for  the  curtate  joint  expectation  of  the  life 
tenant  and  the  reversioner,  with  an  option  of  continuing  the  assurance 
at  the  end  of  the  period,  giving  as  an  example  a  case  where  such 
expectation  was  about  eighteen  years.  Eighteen  years  was  a  xevy 
long  time  for  an  option,  and  lie  could  not  quite  see  the  reason  for 
introducing  the  curtate  expectation,  or  how  they  could  introduce 
that  value  into  calculations  for  single  individuals,  and  he  did  not 
think  it  was  scientific  to  do  so.  He  would  like  to  give  expression 
to  some  views  of  his  own  with  regard  to  the  question  of  insurance 
in  connection  with  contingent  reversionary  interests.  Mr.  Sutton 
once  said  that  when  these  transactions  were  carried  out,  and  offices 
were  asked  to  re-assure  portions  of  the  risk,  he  thought  that  not  only 
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should  the  assurances  be  offered,  but  a  portion  of  the  original  trans- 
action also,  so  that  the  re-assuring  offices  should  not  suffer  all  the 
loss,  and  the  office  effecting  the  assurances  obtain  all  the  profit  in 
the  event  of  early  death.  Some  life  offices  had  fattened  upon  the 
losses  of  others.  He  could  not  see  why  these  policies  as  between 
office  and  offii-e  should  not  be  considered  in  the  form  of  an  indemnity. 
To  take  an  exam})le,  suppose  £10.000  was  advanced,  and  it  was 
desired  to  effect  assurances  to  the  extent  of  £40,000,  in  order  to 
cover  the  accumulations  of  interest  and  premiums ;  suppose  those 
assurances  were  divided  amongst  10  offices,  then  each  office  should 
be  asked  to  assure  £1,000  and  the  amount  of  an  annuity  of 
(/  +  P)  up  to  the  end  of  the  year  in  which  the  joint  existence  of 
the  life  tenant  and  reversioner  failed.  Such  a  policy  would  be  an 
indemnity  to  the  office  for  the  loss  it  would  incur  by  the  death  of  the 
reversioner,  and  there  would  be  no  unpleasant  feeling  that  one  office 
had  made  excessive  profits  out  of  the  losses  of  others.  It  would, 
in  his  opinion,  be  far  preferable  to  assuring  the  life  for  a  term  of 
18  years  and  undertaking  to  assure  it  for  a  larger  amount  at  the  end 
of  the  18  years  for  some  present  small  consideration. 

Mr.  H.  J.  KoTHERT  said  that  the  main  feature  of  the  author's 
tables  was  that  they  were  based  upon  '"complete"  annuities.  He 
approved  of  the  principle,  but  could  not  help  thinking  that  the 
formulas  so  produced  were  more  complicated  than  those  with  Avhich 
they  had  become  familiar  No  doubt  most  of  them  used  Mr.  Sprague's 
formulas,  and  he  should  hesitate  to  attack  a  complicated  reversionar}' 
intei'est  problem  bv  some  of  the  author's  formulas.  It  was  satis- 
factory to  see  that  the  author's  compjarison  between  the  results 
obtained  by  his  method  and  those  obtained  by  the  ordinary  system, 
using  the  Carlisle  Table,  showed  close  agreement  if  the  life  tenant  was 
of  a  fairly  advanced  age.  The  results  for  male  life  tenants  were 
nearly  identical,  and,  if  the  life  was  a  female,  they  were  also  very 
close  if  the  rule  was  followed  of  deducting  a  few  years  from  the  age. 
The  author  would  admit  that  formulas  and  tables  were  only  to  be 
considered  as  tools  to  be  employed.  Some  members  seemed  to  fear 
that  an  improper  use  would  be  made  of  the  tables  if  published,  but 
he  thought  that  persons  looking  at  them  in  connection  with  the  paper 
would  be  rather  frightened  of  cutting  their  own  fingers.  The  author 
spoke  of  principles  to  be  borne  in  mind,  one  being  that  the  "  total 
outlay  was  to  be  recovered  in  any  event."  That  was  not  necessarily 
a  principle.  In  contingent  reversions  it  did  not  seem  necessary  that 
the  outlay  should  in  each  case  be  recovered.  It  seemed  only  to  be 
convenient  because  these  transactions  were  carried  out  by  life  assu- 
rance companies,  and  gave  rise  to  insurance  business,  and  thus 
provided  a  margin  for  expenses.  Sac.  Speaking  of  life  interests,  it 
was  important  to  state  very  clearly  that  the  subject  was  being  dealt 
with  in  a  theoretical,  and  not  entirely  in  a  practical  manner.  There 
were  many  points  that  occurred  in  practice,  and  would  be  clear  to 
gentlemen  who  had  these  transactions  before  them,  that  might  be 
lost  sight  of,  and  the  fact  that  they  were  not  dealt  with  in  the  paper 
should  be  emphasized.  The  author  stated  that  •'  a  sufficient  margin 
"  should  be  reserved  to  give  the  vendor  or  borrower  a  permanent 
"  interest  in  the  estate,  as  an  inducement  to  him  to  come  forward 
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"  from  time  to  time  to  establish  his  existence."  Unfortunately, 
even  that  margin  was  not  sometimes  sufficient  in  the  case  of  a 
loan,  because  the  life  tenant  might  still  sell  his  equity  of  redemption. 
In  that  case  he  had  no  beneficial  interest  whatever  in  the  life 
estate,  and  serious  difficulty  might  arise  in  trying  to  produce 
the  life  tenant.  An  important  question  arose  in  cases  where  a  loan 
was  granted  on  a  life  estate  in  landed  prop<»rty  which  was  in  course 
of  development.  In  such  a  case  the  present  income  might  not  be 
sufficient  to  meet  interest  and  premiums,  but  it  might  be  clear  that 
in  a  few  years,  if  new  leases  were  granted,  the  margin  would  be  ample. 
A  difficulty  in  such  a  case  arose  under  the  Settled  Lands  Act,  which 
provided  that  a  life  tenant  could,  under  no  circumstances,  divest 
himself  of  certain  powers  that  he  took  under  the  settlement,  one 
being  the  power  to  grant  leases.  Cases  had  arisen  in  practice  where 
a  life  tenant  had  sold  his  equity  of  redemption,  but,  although  he. had 
not  a  single  pennyworth  of  interest  in  the  life  estate,  no  new  leases 
could  be  granted  without  him.  It  seemed,  however,  possible  that  as 
the  life  tenant  was  held  under  the  Act  to  be  a  trustee^  the  Court 
might  order  him  to  grant  leases  if  for  the  benefit  of  the  estate  by 
virtue  of  that  office,  but,  of  course,  that  involved  legal  process.  As  to 
the  options  for  re-purchase  he  thought  it  would  be  undesirable  to 
lengthen  the  term  of  years.  They  were  rarely  exercised  except  when 
a  transaction  was  being  transferred  to  another  company,  and  were 
necessarily  very  expensive  for  the  vendor. 

Mr.  G.  H.  Rtax  said  that  although  it  might  be  necessary  to  take 
up  a  critical  attitude  towards  some  of  the  formulas  and  tables  given 
by  Mr.  Nightingale,  what  was  most  noticeable  was  the  spirit  of  zeal 
and  thoroughness  which  pervaded  the  paper.  With  regard  to  the 
publication  of  the  tables,  it  had  been  said  tliat  by  such  means  they 
were  spoiling  the  actuary's  market.  He  could  not  take  that  view  at 
all.  It  appeared  to  him  that  the  author  had  not  made  the  subject  so 
simple  or  attractive  as  to  lead  outsiders  to  trespass  upon  this  dangerous 
field  of  work.  They  would  remember  that  that  famous  work,  Every 
3Ian  his  Own  Lawyer,  was  credited  with  having  created  a  vast 
amount  of  legal  work,  and  so  it  seemed  to  him  not  unlikely  that 
these  tables  might,  so  far  from  diminishing  the  actuary's  consultation 
work,  rather  increase  it.  In  discussing  the  question  generally,  one 
of  the  most  important  points  to  bear  in  mind  was  the  proper 
limits  of  the  transactions— in  other  words,  the  determination  of  the 
maximum  amount  which  ought  to  be  undertaken  on  individual  risks. 
In  dealing  with  these  matters  practically,  it  had  always  appeared  to 
him  to  be  most  difficult  to  fix  the  amount  to  which  an  office  could 
properly  and  safely  go,  and  he  was  inclined  to  think  that  this  question 
did  not,  at  anv  rate,  receive  adequate  consideration.  As  to  the  rate 
of  mortality  to  which  life  tenants  were  subject,  the  author  assumed 
that  it  would  be  equivalent  to  that  of  Government  annuities,  and  in 
the  absence  of  actual  information  that  assumption  was  a  reasonable 
and  fair  one.  What,  however,  he  would  like  to  submit  was  whether 
it  would  be  feasible  to  approach  the  reversionary  societies,  when  the 
Institute  next  took  up  the  question  of  collecting  new  data — a  matter 
which  he  felt  sure  would  not  escape  the  attention  of  the  Council — 
and  ask  them  to  join  in  the  work  which  the  Institute  was  seeking  to 
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do  by  contributing  their  experience.  The  French  offices,  when  lately 
analyzing  the  rate  of  mortality  to  which  assured  lives  were  subject, 
also  took  up  the  experience  of  their  companies  regarding  annuities. 
That  might  be  a  useful  addendum  to  the  Institute's  work,  as  well  as 
the  special  experience  of  the  reversionary  societies,  if  the  latter  were 
not  considered  outside  their  scope.  Many  of  tlie  author's  tables 
would,  in  his  opinion,  be  of  considerable  use  in  the  future.  It  was 
most  desirable  that  they  should  have  such  a  means  of  verifying  their 
actual  calculations  in  cases  that  came  before  them,  and  also  of 
giving  a  rough  estiniate  of  the  amount  of  loan  which  certain  trans- 
actious  would  appear  to  bear.  13ut  in  some  respects  the  author  was 
a  httle  ahead  of  the  times.  He  had  taken  up  and  investigated 
the  old-fashioned  custom,  in  dealing  with  contingent  reversionary 
annuities,  of  effecting  the  total  amount  of  the  requisite  whole-life 
assurance  at  the  commencement  of  the  transaction,  and  from  that 
he  had  passed  directly  to  a  novel  ari'angement — a  temporary  insurance 
only  was  set  up  in  the  early  years,  coupled  with  a  deferred  whole-life 
assurance  subsequently.  By  passing  from  one  extreme  to  the  other 
he  had  left  out  a  practical  method  which  was  in  frequent  use,  namely, 
that  by  which  a  half  of  the  necessary  insurance  (or  some  other  pro- 
portion) was  effected  at  the  outset  on  the  whole-life  scale  and  the 
balance  arranged  by  means  of  deferred  assurances,  an  immediate  fine 
being  paid  for  the  option  of  taking  up  the  latter.  Had  the  author 
seen  his  way  to  include  amongst  bis  tables  one  which  gave  effect 
to  this  arrangement,  it  would  have  been  of  far  greater  value  than 
the  table  he  had  actually  given,  on  the  assumption  that  only  tem- 
porary insurances  were  in  the  first  instance  effected.  He  should 
hesitate  in  recommending  the  acceptance  of  deferred  assurances  for 
large  sums  for  so  long  a  period  as  18  years,  and  could  not  help 
thinking  that  such  transactions  in  the  pi'esent  state  of  actuarial 
opinion  would  be  impracticable. 

Mr.  A.  H.  Bailey  said  that  there  was  one  feature  in  reversionary 
transactions  which  had  not  been  referred  to,  but  which  was  of 
es.sential  importance.  It  was  that,  when  a  reversion  fell  in,  the 
terms  on  which  the  transaction  was  entered  into  frequently  became 
the  subject  of  dispute  in  the  Court  of  Chancery,  and  then  the 
evidence  required  was  invariably  what  was  the  market  value  of  the 
interest.  The  Court  took  no  interest  in  elaborate  formulas,  or 
Mr.  A  and  Mr.  B's  ideas  on  the  subject,  but  the  question  was, 
what  price  could  have  been  realized  iu  the  market.  The  plan  first 
suggested  by  Mr.  Griffith  Davies,  and  extended  by  Mr.  Jellicoe 
and  others,  was  to  show  how,  by  buying  annuities  and  effecting 
assurances,  a  purchaser  of  reversionary  interests  could  realize  a  reason- 
able rate  of  interest  and  recover  his  capital,  and  the  value  so  determined 
was  held  to  be  the  market  value.  In  years  gone  by  it  was  a  common 
practice  in  reversionary  life  interest  cases  to  effect  participating 
assurances  in  what  were  thought  to  be  good  offices,  in  the  belief  that 
the  reversionary  bonuses  in  future  years  would  provide  material 
increase  to  the  amount,  so  that  assurances  for  considerably  less  than 
the  actual  sum  required  were  effected  in  the  first  instance.  He  had 
never  heard  of  anyone  buying  an  absolute  reversion  and  at  the  same 
time  purchasing  an  annuity  during  the  lifetime  of  the  life  tenant.    The 
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consequence  was,  the  author's  formulas  did  not  represent  the  market 
values.  He  therefore  must  confess  to  being  somewhat  alarmed  at  the 
idea  of  publishing  these  tables  on  the  ground  that  they  would  lead  to 
the  very  mischief  that  Mr.  IJyan  had  spoken  of — of  every  man  being 
his  own  lawyer.  The  author  said  that  a  considerable  protit  over  and 
above  the  interest  supposed  to  be  realized  was  thus  concealed  in  the 
annuities  introduced.  That  was  an  entire  mistake.  The  Government, 
for  reasons  of  their  own,  granted  annuities  at  prime  cost.  The 
grantors  of  the  annuity  could  not  realize  a  profit,  and,  as  a  matter  of 
fact,  ]N[r.  Jellicoe's  practice  was  to  value  the  annuities  on  the 
Carlisle  3^  per-cent  Table  with  no  loading.  The  author  said.  "'If  the 
reversioner  is  a  young  woman,  it  is  convenient  for  the  purpose  of 
valuation  to  rate  up  her  age  a  few  years",  but  evidence  showed  that 
the  average  duration  of  life  in  young  women  was  greater  than  that  in 
voung  men,  and  the  rating-up  was  therefore  wrong.  As  he  had 
said  before,  owing  to  the  cases  in  which  reversionary  transactions 
had  been  taken  into  Court,  and  seeing  that  even  if  the  companies 
did  succeed  it  was  not  pleasant  to  be  dragged  into  Chancery,  he  had 
become  a  little  less  inclined  for  such  transactions  than  in  former 
years. 

Mr.  D.  A.  BuiiSTED  agreed  that  it  was  very  dangerous  to  deal 
with  reversions,  as  they  were  very  speculative  in  their  nature.  He 
regarded  the  paper  as  an  interesting  study,  especially  for  students, 
bringing  before  them,  as  it  did,  various  formulas  in  different  ways, 
and  showing  how  they  might  be  worked  out.  What  was  wanted  in 
practice  was  some  simple  formula  which  would  obviate  their  working 
out  an  elaborate  calculation,  and  he  thought  Mr.  Jellicoe's  formula, 
upon  the  whole,  was  the  best  that  they  could  have  to  value  reversions. 
Thev  could  only  give  approximate  results  after  all.  There  were  so 
manv  questions  to  be  considered,  such  as  rate  of  interest,  depreciation 
of  securities,  &c.,  that  it  would  prevent  even  the  most  accurate 
calculation  coming  right.  As  to  the  question  of  granting  leases, 
referred  to  by  Mr.  Kothery.  he  had  heard  of  cases  where  a  tenant  for 
life,  after  getting  rid  of  all  his  property,  made  a  good  income  by 
granting  leases.  In  regard  to  another  matter,  the  author  said, 
"  Equity  would  require  that  the  policy,  or  the  surrender-value  thereof, 
should  be  handed  over  on  redemprion."  Equity  did  not  require 
anything  of  the  kind.  In  the  first  place,  the  lender,  if  he  insured, 
did  it  at  his  own  risk.  There  were  many  risks.  For  instance,  the 
policy  might  lapse,  or  the  reversioner  might  disappear:  the  evidence 
itself  might  be  defective:  the  proof  of  age  might  not  be  forthcoming; 
and,  lastly,  the  office  itself  might  fail.  These  were  some  of  the 
contingencies  affecting  the  case,  so  that  equity  did  not  require  the 
policy  to  be  haiuled  over  on  redemption.  The  policy  was  effected  by  the 
man  who  lent  the  money,  and  he  was  entitled  to  it.  The  risks  could 
be  guarded  against  by  proper  care,  which  was  part  of  the  lender's 
stock-in-trade,  for  which  he  ought  to  be  paid.  Xo  doubt  the  question 
of  mortality  was  an  important  one.  They  could  not  depend  on  a 
rate  of  mortality  at  the  extreme  ages.  In  a  case  of  a  reversion  on 
a  life  at  90,  what  table  would  furnish  sufficient  data  to  calculate  the 
expectation  r  In  such  cases  they  must  form  their  own  judgment. 
In  a  case  of  which  he  knew  the  rate  of  mortality  was  investigated 
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at  two  diftereut  periods,  the  result  being  that  the  mortality  of 
males  seemed  to  be  about  the  same  as  that  of  the  Carlisle  Table, 
while  that  of  females  was  considerably  under  the  Carlisle  rate;  and  as 
reversions  were  nearly  always  on  female  lives,  except  in  cases  of 
landed  estates,  it  would  appear  that  the  mortality  was  less  than 
the  average.  The  author  had  calculated  the  various  powers  of 
redemption  by  means  of  reducing  the  sum  assured,  but  if  they 
reduced  the  sum  assured  at  the  beginning  of  the  term,  and  had 
to  increase  it  at  the  end,  they  could  not  advance  as  much  as  under 
the  ordinary  method,  and  borrowers  always  wanted  as  much  as 
they  could  get.  It  was  no  use  offering  terms  which  would  not  be 
acceptable. 

Mr.  GeouCtE  Ki>*g  said  the  author,  in  referring  to  a  statement 
made  by  Mr.  Sprague  with  regard  to  Jellicoe's  formulas,  said  that 
Mr.  Sprague  had  rightly  pronounced  them  as  "inappropriate  for  the 
use  of  insurance  companies,  and  other  societies  holding  a  number  of 
these  securities."  He  had  not  time  to  refer  to  Mr.  Sprague's  own 
words,  but  he  thought  they  could  scarcely  be  so  emphatic.  If 
they  were,  then  he  was  afraid  that  he  (Mr.  King)  must  go 
against  that  great  authority,  because  he  confessed  to  preferring 
Mr.  Jellicoe's  formulas  as  a  rule  to  all  others.  Mr.  Rothery  had 
said  that,  theoretically,  there  was  no  need  to  set  up  a  policy, 
but  for  various  practical  reasons,  policies  were  always  set  up.  One 
reason  which  Mr.  Kothery  had  not  mentioned  was  the  necessity 
of  saying  how  much  of  the  transaction  they  should  re-assure. 
Companies  onh*  held  a  certain  amount  upon  one  life,  and  as  these 
reversionary  transactions  involved  large  policies,  it  was  the  universal 
custom  to  re-assure  a  sufficient  portion.  He  thought  the  same 
principle  should  be  applied  to  the  annuities.  The  company  selling 
annuities  to  the  public  would  have  a  limit  as  to  the  amount  it 
would  grant  on  one  life.  For  instance,  it  would  not,  perhaps,  grant 
more  than  £500,  but  that  very  company  would  enter  upon  a 
reversionary  transaction,  involving  assurances  for  £50,000  or 
£100,000.  and  correspondmgly  large  annuities.  Now,  by  Jellicoe's 
formulas,  the  amounts  of  the  annuities,  whether  they  were  set  up  or 
not,  are  clearly  displayed,  and  the  necessity  of  re-assuring  them 
enforced.  As  to  the  defen-ed  assurance,  he  could  not  agree  with  the 
author's  method  of  a  term  policy  running  over  a  considerable  period 
of  time,  and  then  a  deferred  policy  for  the  full  amount.  That  was 
practically  impossible.  As  to  the  amount  of  premiums  required  as  a 
line  for  a  deferred  assurance,  he  did  not  agree  that  an  assurance 
deferred  for  a  long  period  of  years  was  necessarily  a  dangerous  risk. 
The  time  required  for  terms  of  more  than  two  or  three  years  almost 
ceased  to  be  a  function  of  the  deferred  period,  and  became  to  a  great 
extent  a  function  of  the  age  at  which  the  deferred  policy  would  have 
to  be  granted.  Moreover,  if  the  term  increased  the  fine  actually 
diminished,  because,  the  policy  being  only  granted  if  the  life  survived, 
the  chance  of  the  life  surviving  diminished,  and  therefore  that  factor 
in  the  calculation  diminished,  and  the  fine  diminished  also.  It  was, 
perhaps,  not  generally  known  that  the  probabilities  of  life  for  ages 
below  J;0,  according  to  the  new  Government  experience,  were  given  in 
one  edition   of  the   Post   Office   Annuity  Rates.     He  had  prepared 
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monetary  tables  based  upon  them,  and  hoped  they  would  one  day  be 
published. 

Mr.  G-.  F.  Haeuy  said  it  had  been  remarked  that  the  main 
feature  of  the  paper  was  the  substitution  of  complete  for  curtate 
annuities.  He  thought,  on  the  whole,  that  the  former  were  correct 
in  theory,  but  that  curtate  formulas  were  best  in  practice.  He  was 
not  sure  that  it  was  altogether  correct  in  theory  to  go  into  this  great 
exactitude  by  using  complete  formulas.  For  the  case  of  simple  life 
interests  the  old  formulas  met  all  the  practical  requirements  of  the  case. 
If  they  adopted  a  formula  for  complete  life  annuities  they  practical!}- 
gave,  at  the  commencement  of  the  transaction,  half  a  year's  purchase 
for  the  small  fraction  of  the  annuity  which  would  be  paid  in  the  year 
in  which  the  tenant  for  life  died.  If  the  tenant  for  life  happened  to 
die  in  the  first  half  of  the  year  the  purchaser  actually  made  a  loss  on 
the  transaction.  These  complete  formulas  assumed  that  on  the 
failure  of  the  life  the  money  was  at  once  paid.  As  a  matter  of  fact, 
that  was  not  done.  Sometimes  the  tenant  for  life  might  be  at  a 
considerable  distance  from  the  office.  It  was  not  unusual  for  a  man 
who  had  sold  his  life  interest  to  go  abroad.  The  life  interest  ceased 
at  the  moment  of  death,  but  they  did  not  necessarily  get  the  sum 
assured  at  that  moment;  they  might  have  to  wait  some  months 
before  the  transaction  was  closed.  Another  point  was  that  when  the 
life  tenant  died  they  were  practically  closing  an  investment  without 
any  notice  such  as  they  usually  got  in  the  case  of  loans.  They  might, 
therefore,  fairly  put  that  small  fraction  of  a  year  against  the  fact  that 
they  were  paid  off  without  notice  and  often  had  to  wait  some  time 
before  getting  the  sum  assured.  One  of  the  more  interesting  parts 
of  the  paper  dealt  with  the  formulas  for  various  options  for  increasing 
assurances  after  five  years  or  whatever  the  case  might  be.  He  did 
not  think,  however,  they  would  be  of  advantage  to  life  offices.  If, 
instead  of  charging  the  whole-life  loaded  premium,  the  office  agreed 
to  take  a  large  part  of  the  insurance  by  way  of  temporary  premium, 
they  were  foregoing  a  large  possible  profit,  because  the  actual  loading 
on  the  temporary  premiums  was  much  smaller  than  that  on  whole- 
life  premiums.  He  thought  it  would  be  safer  to  grant  options  for 
long  periods  than  for  short  ones;  especially  would  that  be  the  case 
when  they  came  to  consider  the  class  of  lives  in  respect  of  which 
these  options  would  be  granted.  "With  regard  to  the  separation  of 
male  and  female  life,  women  did  decidedly  live  longer  than  men  who 
were  life  tenants,  and  that  fact  ought  to  be  taken  into  account  in 
calculating  the  values  of  these  benefits.  The  author  referred  to  the 
rate  of  interest  on  which  loans  on  reversions  were  sometimes  granted, 
and  mentioned  4  and  -li  per-cent.  In  many  cases  they  were  bought 
to  pay  barely  4  per-cent,  but  he  thought  that  was  not  a  rate  at  which 
thev  ought  to  invest  in  what  was  really  a  speeulative  security. 

Mr.  NiGHTiNGALK,  in  reply,  referred  to  one  or  two  of  the  points 
mentioned,  and  said,  in  reply  to  ^Ir.  Manly's  query  as  to  formida  6,  that 
he  had  not  made  any  elaborate  comparison  of  the  differences  brought 
out  by  using  the  arbitrary  premium,  P^.„-s?  i'^  lieu  of  the  true 
premium,  but  had  tried  one  or  two  examples,  and  found  the  differences 
verv  slight.  With  regard  to  the  introduction  of  the  curtate  expecta- 
tion in  the   formula  for  the  amount   that  could  be  advanced  on  a 
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deferred  reversionary  life  interest,  there  was  no  particular  reason  for 
adopting  the  curtate  expectation;  any  suitable  tixed  number  of  years 
would  answer  the  same  purpose  for  the  principle  in  view.  The  object 
was  to  reduce  the  annual  charge  during  a  limited  number  of  years 
The  temporary  premium  was  introduced  to  obtain  the  cheapest 
possible  annual  charge  during  the  average  duration  of  the  joint  lives. 
Although  he  recognized  that  the  whole-life  premiums  would  be  more 
acceptable  to  the  insurance  companies,  if  they  could  get  them, 
competition  might  force  a  company  to  adopt  the  less  favourable 
course.  The  values  by  his  tables  in  the  case  of  male  life  tenants 
were  practically  the  same  as  those  obtained  from  the  formulas 
generally  adopted.  The  main  differences  were  due  to  the  sexes 
being  separately  treated.  He  did  not  consider  his  formulas  com- 
plicated, and  thought  that  a  careful  comparison  with  those  now 
used  would  show  them  to  be  as  simple  as  the  latter,  and  more 
easily  obtained. 


On  the  Formiilee  for  determining  the  Value  of  Benefits,  according 
to  the  Principle  of  Collective  Assurance.  By  Ralph  Price 
Hardy,  Felloiv  of  the  Institute  of  Actuaries,  Actuary  to  the 
Briton  Medical  and  General  Life  Association,  Limited,  and 
to  the  United  Kingdom  Temperance  and  General  Provident 
histitution. 

[Read  before  the  Institute.  2-5  January  1892.] 

1. — Amongst  the  various  current  proposals  for  the  application 
of  the  principle  of  Collectivity  to  the  needs  of  life,  those  that 
relate  to  the  provision  for  a  minimum  aid  towards  sustenance  in 
that  period  of  permanent  incapacity  known  as  Old  Age,  and  for 
the  burial  of  the  dead,  appear  to  be  the  least  open  to  objection  on 
political  grounds;  whilst  the  objects  in  view  appeal  so  strongly  to 
the  circumstances  of  our  common  Humanity  that  few  are 
disinclined  to  lend  their  assent  to  this  partial  recognition  of 
claims  that,  in  their  wider  extent,  they  would  strongly  resist. 
Fortunately,  the  question  of  the  cost  of  these  arrangements  can 
be  considered  apart  from  all  political  grounds;  and,  since  the 
results  of  its  investigation  disclose  some  novel  and  curious 
modifications  of  the  formulse  for  the  ordinary  Benefits,  it  has 
appeared  to  me  that,  by  limiting  the  e  nquiry  to  the  terms  shown 
on  the  title  to  this  Paper,  the  subject  might  be  brought  before 
this   Meeting,  without   any   breach  of  the   benevolent   neutrality 
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that  has  so  largely  contributed  to  the  preservation  of  oui*  personal 
harmony  amidst  the  many  inevitable  divergencies  of  opinion  on 
subjects  of  close  personal  interest  to  all. 

2. — Butj  I  may  go  fm-ther,  and  say  that  there  are  not  wanting 
indications  that  the  vast  social  forces,  now  segregated  or  else  only 
partially  organized,  will  be  combined  and  directed  towards  some 
of  the  objects  that  already  fall  within  the  scope  of  our  daily 
professional  purview:  and,  consequently,  that  we  should  begin  to 
consider  what  new  treatment  should  be  applied  to  the  old 
problems,  such  being  based  upon  .an  advanced  form  of  Indi- 
vidualism, so  that  they  may  be  extended  to  meet  the  developments 
implied  in  the  probable  principle  of  the  future,  namely, 
Collectivism. 

3. — I  venture  to  submit  that  this  practical  utilization  of  the 
accumulated  stock  of  our  technical  knowledge,  so  largely  an 
inheritance  from  those  past  blasters  in  our  Profession  whose 
memories  are  still  reverenced  within  these  walls,  is  in  accordance 
with  the  highest  traditions  of  this  Institute,  and  will  afford 
another,  out  of  our  already  many  recognitions  of  the  public 
responsibility  involved  in  that  signal  mark  of  confidence  reposed 
in  us  by  the  grant  of  a  royal  Charter. 

4. — Actuated  by  these  views,  I  ask  the  indulgence  and  co- 
operation of  the  Meeting,  while  I  endeavour  to  reduce  to  formulae 
the  values  of  the  chief  Benefits  likely  to  be  called  for  under  the 
system  of  Collective  Assurance — and,  which  I  have  dealt  with 
upon  the  basis  of  a  Population  distributed  as  shown  by  the  l^ 
column,  leaving  a  direct  application  to  the  community  as  at 
preseut  distributed  until  the  recent  Census  Returns  have  been 
published. 

5,  Assurances. — If  the  Population  be  constituted  with  Ij. 
persons  at  age  x,  l^^i  at  age  x-\-\,  and  so  on  down  to  the 
extremity  of  life,  the  claims  of  the  first  year  will  be  — </.r,  S</j.+i 
for  the  second,  and  so  on.  Therefore,  the  total  fand  to  be  raised 
to  provide  for  an  assurance  of  1  on  the  death  of  each   member 

will  be 

V4A.,=  r/,.  +  f-/,_ ,  +  i-^/,+,  +  &c. 

=  4t;(l  +  ff,)  =  /rK  +  A.,)    ....     (1) 
Each  individual's  contribution  to  the  above  would  be 

Vx^^x  _  IxjOx  +  A^)  _  ga.  +  Ax  _       1+g.r  .^s 

2lx    ~   lx{l+ex)         l  +  ex  l  +  ex        "     '     ^  ^ 
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6. — If  the  assurances  are  not  to  extend  beyond  age  x-^n,  the 
fund  to  be  provided  will  be 

1  —  I" 

'-'x-^x       —'x  +  ii'^x  +  n       'x  +  n^x+n        ■  •       •       •      \y) 

where  Ix+n^x^n  represents  the  then  value  of  the  assurances  that 
determine  at  age  x  +  n,  their  present  value  being 

lx+nK  +  n{v  +  V--^   .   .  .   +l-'0 

^l^^-n^^x-nPx ^^j 

Each  individual's  contribution  to  the  above  would  be 


*x(l  —  nAx  —  Px.  n)  J^ — n^x        nPx 

i{l.lx  —  ^lx+n)        ~      i{l-\-n-iex) 


(5) 


7.  AxNUiTiES-DuE. — In  like  manner^  the  annuity-due  fund 
would  be  represented  by 

=  ^j{l  +  e,-{a,+  A,)} 

=  lx(l  +  e.  +  '^^)     .     .     .     (6) 
Each  individual's  contribution  to  the  above  would  be 

8. — If  the  survivors  of  the  group  at  each  age  be  entitled  to 
receive  payment  (in  advance)  up  to  age  x  +  n  and  no  further,  the 
fund  to  be  raised  would  be 

/     /    1       1  1        «— l^-C  n-l(^x\  ,r}\ 

lx{i-+7i-ie.v-\ : )    ....        (8) 

Each  individual's  contribution  to  the  above  would  be 

l+'""n^^~'""'? (9) 

9.  Deferred  Annuities. — If  the  annuity  be  deferred  to  age 
x  +  n,  the  first  payment  being  then  due,  the  capitalized  sum  that 
would  be  required  to  provide  for  the  same  would  be  /j  +  „(l  +  aj:+n) 
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emerging  at  the  end  of  the  first  year,  and  a  like  sum  at  the  end 
of  each  of  the  n  —  \  succeeding  years:  the  value  of  which  would 
be 

h-+n{l  +  (t.v  +  n)  [V  +  V-  +  r^  +  .  .  .  +  r") 
1  ^n 

=4(l+4^..,„, (10) 

Each  individuals  contribution  to  the  above  would  be 


(i+0"-i 


(11) 


10.  Annual  Premiums. — The  annual  Premiums  may  be 
obtained  by  equating  the  Assurance  or  Deferred-annuity  funds, 
gross  or  individual,  to  the  Avhole-term  or  temporary  correlative 
Annuity  funds.  Thus,  the  annual  Premiums,  upon  the  collective 
principle,  would  be  as  under: 

Whole-term  Assurance:  Premiums  payable  for  life: 

(1)  „,  (2)_        _     1-A.,. 

(6)  °'   (7)- ^1- A.) +  (.,.-«..) ^'^^ 

AVhole-term  Assurances:   Premiums  limited  to  n: 

^11   or    (^  =  ^  (l+^.-)(l+»-.g..)  n  ox 

(8)   ""^    (9)  (l+^)(l  +  i«_.e,) -(!+„_,«...)      '     '     '     ^     > 

Assurances  ceasing  at  age  a;  +  M :  Premiums  payable  through- 
out the  period: 

(4)         (5)  _  l-i„Aa— „;Ar  (.^. 

(8)    "*'     (9)  (l+0(l  +  i»-.^.r)-(l  +  ,«-.«.r)  •       •       •       ^       ^ 

Deferred- Annuities :  Premiums  payable  throughout  the  period; 

(8)  '''  (9)        ^^'^''       ''(l+i)(l+„_.e.,)-(l+._,fl.,.)       ^'   ' 

11. — The  forms  for  other  Benefits  can  be  deduced  in  like 
manner.  Where  the  status  is  complete,  the  individual  single 
and  annual  Premiums  can  be  obtained  by  entering  Orchard's 
Tables  with  the  individual  annuity-value,  in  the  usual  way. 

12. — The  individual  values  as  above  determined,  though  general 
in  form,  have  relation  to  a  I'opulatiou  distributed  as  shown  by  the 
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column  /,. .  Wliili',  thcrL'tbre,  they  cannot  l)c  applii'd  strictly  to 
any  other  Population^  they  supply,  in  my  opinion,  a  fair  approxi- 
mation to  the  results  that  would  probably  eventuate  from  their 
use  in  the  case  of  most  European  communities,  the  composing 
lives  of  such  being  reasonably  distributed  over  the  several  ages. 
It  should  be  noted  that  they  make  no  allowance  for  either 
emigration  or  immigration,  nor  for  any  expense  of  administration. 

13. — Below  will  be  found  Tables,  supplying  numerical  illus- 
trations of  the  effect  of  the  more  important  of  the  foregoing 
formulae,  upon  the  neutral  basis  of  Carlisle  3  per-cent,  from  which 
an  estimate,  sufficient  for  present  purposes,  can  be  formed  of  the 
tendency  of  the  cost  of  the  several  Benefits  to  a  community 
adopting  the  principle  of  Collective  Assurance. 

14. — These  Tables  may  be  read  thus: 

A  Population,  constituted  as  defined,  and  where  the  ages 
range  from  birth  to  the  extremity  of  life,  would  have 
to  raise  collectively  the  gross  sum  of  £177,860  as  the 
fund  for  providing  a  whole-term  assurance  of  £\  upon 
each  death ;  where  the  youngest  member  is  20,  the 
amount  to  be  raised  would  be  £134,190;  and  so  on; 
the  individual's  contribution  thereto  being  '4535  and 
•5252  respectively.  The  increased  cost  to  the  individual 
(excepting  where  the  youngest  age  is  0,  w'hicli  is 
special),  by  the  collective  principle,  over  and  above 
the  amount  that  would  be  sufficient  by  the  ordinary 
premiums,  will  be  seen  from  the  amounts  of  the  latter 
as  tabulated.  In  like  manner,  for  the  groups  as  above, 
the  grc^ss  annuity-fund  would  be  £7,359,400  and 
£4,165,700  respectively ;  each  individual's  share  being 
18'76  and  16*30,  and  the  annual  premiums  for  the 
same  assurances  being  '0242  and  '0322  respectively. 
These  several  results  may  be  compared  with  the  ordinary 
functions  as  tabulated.  Similarly,  where  the  Benefit 
is  a  Deferred  Annuity,  or  Pension,  vesting  at  age  65 
(first  payment  due),  the  fund  to  be  raised,  for  the  gross 
Pensions  as  above,  would  be  £851,600  and  £733,850 
respectively ;  the  single  and  annual  contributions  for 
each  individual  uj)  to  the  attainment  of  age  65,  being 
•44  and  1*30,  and  -1366  and  -2325  respectively. 
Again,  these  results  may  be  compared  with  those 
tabulated  for  the-  ordinarv  functions. 
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15. — ^The  financial  effect  of  the  Collective  system  is  to  distribute 
the  burthen  of  purchase  over  the  whole  Population^  lightening  the 
pressure  upon  the  older  and  transferring  the  same  to  the  younger. 
Such  a  system,  when  deliberately  adopted  by  an  existing  Population, 
implies  either  that  the  aged  are  unable  to  bear  the  cost  of  a  Benefit 
deemed  to  be  necessary  for  their  protection  as  some  of  the 
composing  social  units,  and  as  a  part  of  their  natural  heritage 
in  the  common  stock;  or,  else,  that  the  young,  when  passing 
down,  will  succeed  to  the  stock,  or  means,  left  behind  by  those 
retiring  from  the  activities  of  life.  If  the  former,  the  young 
are  called  upon  to  sustain  a  considerable  portion  of  the  cost 
of  a  past  neglect,  personal  or  social,  or  else,  that  of  one  of 
the  ultimate  effects  of  a  long-continued  and  vast  Pauperism. 
If  the  latter,  there  would  be  no  agreement  with  the  actual  facts 
of  life  as  exhibited  in  the  present,  or  (as  I  believe)  in  any  possible 
social  arrangements — property  and  income  not  now  accruing,  and 
probably  never  will  accrue  to  individuals  vipon  the  Tontine  system. 
It  is  more  likely  that  the  former  represents  the  circumstances;  but, 
the  propriety  of  the  application  of  such  principles  depends  upon 
political  considerations  that  cannot  here  be  discussed. 
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Assurances  and  Whole-Life  Annuities-Due. 


3  per-cent 


Population, 
Ages  z  to  CO 

Whole-Term  Assurances 

Whole- 

Ltfe  Annuities-Due 

X 

Number 

Gross 

Assurance 

Fund 

Individual's 

Contribution 

to  the  last 

^x 

Annual  Premiums 

Gross 

Annuity 

Fund 

Individual's 
Contribution 
to  tlie  last 

l+Ox 

•ZJx 

^h^x 

Slx^x 

2/. 

Slx{l+ax) 

P. 

2/x(l  +  a=.) 

-ZhiX+Ox) 
-Six 

0 

392,213 

177,860 

•4535 

•4664 

•0242 

•0255 

7,359,400 

18-76 

18-30     ! 

5 

351,701 

162,940 

•4633 

•2808 

•0251 

•0114 

6,480,800 

18-43 

24-69 

10 

318,605 

153,730 

•4825 

•2861 

•0272 

•0117 

5,661,000 

17-77 

24-51 

15 

286,611 

144,240 

•5033 

•3132 

•0295 

•0133 

4,888,100 

17-06 

23-58 

20 

255,522 

134,190 

•5252 

•3390 

•0322 

•0149 

4,165,700 

16-30 

22-70 

25 

225,196 

123,660 

•5484 

•3690 

•0354 

•0170 

3,496,400 

15-51 

21-67     ! 

30 

196,542 

112,600 

•5729 

•4013 

•0391 

•0195 

2,882,000 

14-66 

20-56     j 

35 

168,898 

101,170 

•5990 

•4340 

•0435 

•0223 

2,325,400 

13-77 

19-43     ' 

40 

142,618 

89,392 

•6267 

•4716 

•0489 

•0260 

1,828,500 

12-82 

18-14 

45 

117,957 

77,391 

•6561 

•5089 

•0556 

•0302 

1,392,800 

11-81 

16-86 

50 

95,006 

65,327 

•6876 

•5543 

•0641 

■0362 

1,019,000 

10-73 

15-30 

55 

73,641 

53,021 

•7200 

•6095 

•0749 

•0455 

707,960 

9-61 

13-41 

60 

54,053 

40,645 

•7520 

•6663 

•0883 

•0579 

460,340 

8-52 

11-49 
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[For  typographical  reasons,  tlie  headings  to  some  of  the  columns  are  given  as 
foot-notes,  with  reference  numbers  to  indicate  their  proper  position.] 


Population, 
Arcs  j;  to  64 

Defkbred  Annuities,  First  Payment  at 

AOE  65 

Temporary 

Annuities  (in  advance 
TO  Agk  65 

Indi- 

Annual Premiums 

Indi- 

Gross 

vidual's 

Gross 

vidual's 

Number 

Deferreil 

Contri- 

TeinporaiT 

Conti-i- 

X 

Annuity 
Fund 

bution 

to  the 

last 

65-(x-H)  "x 

65- 

(2+1)1  «X 

Annuity 
Fund 

butioii 

to  the 

hist 

l  +  l65-(a:+l)a 

0 

[i] 

[2] 

ra  ^* 

S5-(x+l)aa: 

M 

[•5] 

355,130 

851,600 

2-40 

•44 

•1366 

0245 

6,232,310 

17-55 

17^88 

5 

314,618 

828,360 

2-63 

•75 

•1541 

0312 

5,376,950 

1709 

23-95 

10 

281,522 

801,360 

2-85 

•91 

•1748 

0386 

4.584,150 

16-28 

23' 60 

15 

249,528 

770,110 

309 

1^08 

•2004 

0482 

3,842,500 

15-10 

22-50 

20 

218,439 

733,850 

3-36 

1-30 

•2325 

0607 

3,156,360 

14-45 

21^40 

25 

188,413 

691,850 

3-67 

1-56 

•2736 

0776 

2,529,060 

13-42 

20^11 

1  30 

159,459 

643,120 

403 

1-89 

•3276 

1010 

1,963,.390 

12-31 

18^67 

35 

131,815 

586,640 

4-45 

2-30 

•4-009 

1342 

1,463,270 

11-10 

17^13 

40 

105,565 

521,180 

4-94 

2-82 

•5051 

1838 

1,031,830 

9-77 

15-33 

45 

80,874 

445,290 

5-51 

3-51 

•6626 

2625 

672,020 

8-31 

13^36 

50 

57,923 

357,310 

617 

4-37 

•9252 

3996 

386,200 

6-67 

10^93 

55 

36,558 

255,310 

6-98 

5-47 

1-4412 

6886 

177,160 

4-85 

7^94 

60 

16,970 

137,070 

808 

7-09 

2-8688        1 

6091 

47,780 

2-82 

4^40 

(i  +  0"-i 

L-tJ       '2 '■ 65-(a:+l)i«z 


[2] 


(1-H')"-1  B5-U+l)iaa 


1  -t-    65 -(2+1)^2 


L^J       LI     +    ;  ^(l  +  0(l  +  !H5-(.+l)^)-a+65-(x+l)C2) 


[4]       /x( 


1+  65-U+l)<'2  + 


6.5-(x+l)^a;~  m-ix+W". 


-') 


[5]     1-t- 


65  -  lx+1  \ex  —  |63  -  (x+l  )«x 


({1  + 


«5-(x-M)' 


>ex) 


16. — Apart  from  these  latter  considerations,  there  would  be 
grave  practical  difficulties  in  working  a  system  of  compulsory 
Assurance  according  to  an  annual  contribution  rated  by  this 
particular  form  of  the  principle. 

1st.  The  general  forms  provide  for  only  the  then  existing 
Population,  and  do  not — and  cannot,  so  far  as  I  can 
see — take    into    account    the    fresh    accessions    due    to 
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Births,  which  in  most  Countries  are  on  an  increasing 
scale. 

.'2iul.  Since  the  necessary  contributions  can  be  met  only 
by  iulults,  and,  jrenerally,  only  during-  the  earning 
period  of  life,  the  assessment  would  vary,  and  would 
have  to  be  periodically  re-determined. 

3rd.  A  Reserve  Fund  would  have  to  be  created^  and  kept 
invested  at  the  assumed  rate  of  interest :  this  latter 
would  impose  serious  obligations  upon  the  State. 

4th.  The  expense  of  administration  would  be  enormous. 

17. — A  simpler  form  of  the  principle  and  one  requiring  no 
machinery  for  collection,  or  for  investment,  would  be  to  levy 
yearlv  the  amounts  required  to  discharge  the  emerged  Death- 
payments  and  Pensions,  such  being  temporarily  advanced  by  the 
Local  Authorities.  The  cost  of  administration  would  still  be 
heavy;  but  it  would  be  far  less  than  that  incurred  under  the 
annual  contribution  method.  In  many  of  the  Friendly  Societies, 
the  practice  of  providing  for  the  Funeral  allowances  by  direct 
levy  still  survives  from  simpler  times;  but,  I  must  add  that, 
in  these  cases,  the  principle  is  wrongly  applied,  since  the  levy 
can  be  made  only  upon  the  survivors,  and  not  over  an  outside 
Population.  The  same  principle  is  also  employed  to  meet 
exceptional  Benefits,  such  as  Lying-in  allowances,  Fire  Insurance 
of  Trade  Tools,  &c. 

18. — Benefits  thus  provided  for  have  the  whole  of  the  present 
and  future  property  of  the  Nation  for  their  security;  and,  the 
yearly  levies,  to  be  met  out  of  })ublic  resources  specially  raised 
for  the  purpose,  do  not  constitute  Taxation  in  its  full  sense — some 
portion  being  an  enforced  saving  on  the  individual's  part,  the 
other  representing  more  truly  a  Tax  to  defray  the  cost  of  a 
neglect  in  the  past,  which  the  expectant  beneficiaries  are  unable 
entirely  to  discharge. 

19. — In  a  recent  Paper*  on  the  subject  of  Old  Age  Pensions,  I 
proposed  this  form  of  tlie  principle  for  dealing  with  the  provision 
for  Old  Age,  and  I  have  there  given  the  reasons,  as  they  appeared 
to  me,  against  the  various   other  proposals.     One  of  the   chief 

*    Old  Af/e  Pensioning :  loith  reference  to  certain  propo-ied  Schemes,  and  to 
the  existing  Poor  Law  provision.     London:   Knight  &  Co, 
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points  was  that  already  a  considerable  sum  was  paid  really  on  that 
account  to  the  impecunious  aged,  but  under  the  designation  of 
Poor  Law  relief,  and  which  all  existing  property  has  adjusted  its 
price  to  bear.  Consequently^  the  mere  conversion  of  the  Poor 
Law  allowance  into  a  Pension  for  the  impecunious  aged  would  not 
impose  any  true  additional  burthen  on  the  Taxpayer.  An  extension 
of  the  qualitieations  for  claim — and  not  one,  in  my  opinion,  that 
ought  to  aflect  our  political  forecasts — would  enable  those  lying 
on  the  border-land  of  Official  Pauperism  to  be  brought  within  the 
scope  of  such  a  measure. 

20. — Mr.  Charles  Booth,  in  his  Paper  on  the  same  subject, 
employs  the  same  principle,  i.e.,  of  the  payment  of  the  yearly  out- 
come, and  not  of  annual  Premium  contributions:  but,  his  plan 
seeks  to  provide  a  Pension  for  all  the  Aged — rich  and  poor, 
without  exception — and  necessarily  involves  a  very  large  annual 
outlay.  This  charge,  as  intimated  above,  does  not,  in  its  entirety, 
represent  Taxation;  but,  is  partially  an  enforced  saving  for  the 
personal  eventual  benefit  of  the  contributory. 

21.— I  thought  that  this  Paper  would  be  incom})lete  without 
some  specific  reference  to  the  two  most  recent  proposals  for  the 
application  of  the  system  of  Collective  Assurance.  But,  the 
scope  of  the  present  enquiry,  as  well  as  the  paramount  necessity  for 
avoiding  all  discussion  of  political  questions,  compels  me  to  refrain 
from  examining  their  su|)])osed  merits,  or  demerits. 


Discission. 


The  Peesidext  (Mr.  B.  Xewbatt)  said  this  was  a  ])aper  which, 
in  a  variety  of  ways,  bore  the  impress  in  a  very  marked  degree  of  its 
author,  with  regard  to  sentiment,  arrangement,  and  compactness. 
He  would,  indeed,  venture  to  suggest  that  it  lost,  possibly,  something 
of  its  value  both  to  themselves  and  to  the  public  by  that  condensation 
which,  out  of  compliment  to  the  technical  knowledge  of  those 
whom  he  was  addressing,  Mr.  Hardy  had  allowed  himself  to  use. 
Possibly  there  were  some  present  who  had  come  in  anticipation  of 
hearing  a  general  discussion  on  the  question  of  "Old  Age  Pensions." 
He,  however,  shared  to  a  certain  extent  the  feelings  which  had 
constrained  Mr.  Hardy  to  be,  in  many  respects,  very  brief  and 
reticent  as  to  a  question  which  required  to  be  dealt  with  in  that 
room  with  great  discretion.  They  had  on  the  occasion  of  Mr. 
Young's  paper  a  very  animated  discussion,  but  the  question  there 
dealt  with  was  that  of  thrift  and  the  voluntary  submission  to  certain 
laws  which,  if  it  were  not  contradictorv,  he  would  say  would  compel 
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a  man  to  be  thrifty.  The  underlying  principle  of  Mr.  Hardy's 
paper  was  that  there  should  be  some  great  interference  on  the  part 
of  the  State  in  favour  of  those  whom  they  might  regard  as  the  aged 
poor,  and  that  was  naturally  a  political  question,  and  not  one  so 
obviously  within  the  scope  of  their  discussion.  Having  said  that, 
there  was  still  room  for  a  great  deal  of  exjjression  of  opinion. 
Possibly  it  might  not  be  considered  necessary  very  closely  to  criticize 
or  discuss  the  formulas  which  he  had  presented,  although,  as  Mr. 
Hardy  himself  had  said,  any  remarks  would  be  welcomed  on  that 
point.  Mr.  Hardy  might  be  trusted  to  have  made  no  mistake  on 
questions  of  that  kind.  Members  might  usefully  address  themselves 
to  the  financial  considerations  which  underlay  the  enormous  proposal 
hinted  at  in  the  paper — the  financial  burden  upon  the  State,  its 
economic  aspects — and  they  might  also  discuss  some  questions  which 
he  regretted  that  Mr.  Hardy  had  not  dealt  with.  In  a  recent 
paper  on  the  subject  of  "  Old  Age  Pensions ",  he  had  proposed  a 
scheme  for  dealing  with  the  provision  for  old  age,  and  had  there 
given  the  reasons  as  they  appeared  to  him,  against  the  various 
other  proposals.  That  would  be  a  very  fair  question  for  discussion. 
He  need  not  ask  gentlemen  to  take  care  that  they  did  not  depart  so 
largely  from  the  line  of  argument  to  which  they  were  accustomed  in 
that  room  as  to  introduce  anything  which  was  purely  and  simply  a 
question  of  State  policy,  but,  with  that  restriction,  the  field  was  open. 
He  would,  first  of  all,  call  upon  Mr.  Young  and  Mr.  A.  Hendriks, 
the  referees  of  the  paper,  to  open  the  discussion. 

Mr.  T.  E.  Young,  B.A.,  said  it  was  with  special  pleasure  that 
he  addressed  the  meeting,  with  equal  reference  to  his  sincere 
personal  respect  for  the  author  and  to  his  deep  interest  in  the 
general  subject.  It  was  a  very  happy  coincidence  when  the  air 
was  thick  with  social  relbrms,  involving  almost  universally  the 
crudest  conceptions  and  the  most  alarming  disregard  of  facts,  of 
inductions  from  facts,  and  of  financial  results,  that  men  of  practical 
ability,  well  versed  in  these  special  enquiries,  like  Mr.  Hardy  and 
Mr.  Charles  Booth,  had  dealt  with  this  perplexing  problem.  They 
had  considered  the  subject  with  a  cautious  regard  to  facts,  and  with 
a  comparative  exhaustiveness  of  treatment,  and  it  was  especially 
fortunate  that  Mr.  Hardy,  with  his  actuarial  discipline  and 
practicalness  of  mind,  and  Mr.  Charles  Booth,  with  his  constant 
appeal  to  statistics,  had  brouglit  to  bear  legitimate  and  sounder 
methods  of  enquiry.  For  under  the  impulsive  stress  of  this  social 
agitation  they  saw  repeated  the  permanent  bane  which  always  attached 
to  philanthropic  projects  no  less  than  to  general  and  special  science, 
the  rash  ascent  to  wider  generalization  without  first  securing 
adequate  minor  generalizations,  and  hence  the  hasty  erection  of 
crumbling  social  and  financial  structures  upon  imperfect  and  ill- 
digested  facts.  Mr.  Hardy  had  taught  them  the  only  accurate 
method  of  forming  an  approximate  estimate  of  the  result  which 
these  collective  schemes  involved,  and  the  need,  therefore,  of  patience 
and  wise  delay  before  the  public  were  committed  to  any  particular 
scheme.  He  wished  first  to  take  the  opportunity  of  emphasizing  the 
statement  of   the  author  that   the   adoption  of   the   Carlisle  Table 
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was  in  no  degree  intended  to  represent  the  actual  facts  with 
which  they  had  to  deal.  He  rightly  employed  that  table  as  a 
convenient  and  well-known  specimen  and  illustration  of  the  method 
of  work  that  must  be  pursued  in  those  enquiries,  but  a  specimen  and 
illustration  only.  As  a  single  example  of  comparison,  and  without 
minute  calculation  or  admitting  that  Dr.  Farr's  No.  3  Table  was  a 
rc]n*esentative  measure,  he  should  imagine  that  the  population  shown 
in  tlie  second  table  between  the  ages  of  20  and  04  would  require  to 
be  multiplied  by  about  50  in  order  to  represent  the  corresponding 
figures  of  Dr.  Farr's,  based  upon  the  population  data  which  he  had 
selected.  If  any  sclieme  of  this  collective  character  was  to  be 
seriously  considered,  the  search  for  appropriate  mortality  bases  must 
be  laborious  and  difficult.  Moreover,  the  important  elements  of 
birth-rate  and  the  distribution  of  population  affected  the  figures  and 
required  to  be  separately  scrutinized  in  each  case,  since  no  doubt  the 
constitution  of  the  population  was  obviously  affected  by  the  varying 
social,  economic,  and  political  conditions  of  each  nation.  He 
suspected  also  that  the  introduction  of  any  such  scheme  would  have 
an  effect  upon  the  future  birth-rate,  and  thus  render  more  variable 
that  variable  element  in  our  calculations.  The  formulas  at  which 
Mr.  Hardy  had  arrived  were  extremeh'  curious  and  interesting,  but 
their  interpretation  was  not  at  present  at  all  obvious.  He,  indeed, 
found  it  at  present  impossible  to  extract  the  full  meaning  from  the 
mathematical  forms  and  verbally  to  express  their  rationale,  as  they 
were  enabled  to  do  with  the  various  mathematical  transformations  of 
their  usual  expressions.  But  the  results  were  consistent;  their 
investigation  from  first  principles  was  clear,  and,  moreover,  their 
analogy  with  the  more  customary  symbolic  forms  was  a  further 
attestation  of  their  accuracy.  He  was  particularly  interested  in  the 
expressions  for  "deferred  annuities",  since  this  form  of  provision 
permeated  all  the  current  social  propositions.  He  need  not,  however, 
dwell  upon  that  point,  as  the  results  were  sufficiently  indicated  in 
the  table,  with  the  exception,  perha^is,  of  repeating  for  the  warning 
of  rash  reformers  that  its  results  were  simply  an  indication  of  the 
appropriate  method  of  work,  since,  in  every  plan  that  might  be 
seriously  considered,  the  financial  results  would  require  to  be 
materially  increased.  He  had  intended  making  a  few  remarks  upon 
the  schemes  which  in  their  nature  differed  from  those  which  Mr.  Hardv 
had  very  properly  called  collective  schemes — schemes,  namely,  in volvinc" 
the  creation  of  a  specific  fund,  but  he  thought  that  a  consideration 
of  those  schemes  which  might  be  termed  sj)ecific  would,  perhaps, 
involve  a  deviation  from  the  track  which  the  President  had  rightly 
laid  down.  He  consequently  contented  himself  with  simply  expressing 
the  individual  view  that  the  general  conclusion  at  which  he  bad 
clearly  arrived  was  that  the  plan  of  a  specific  fund  must  be  abandoned 
as  baseless  and  unworkable.  The  grounds  upon  which  those  con- 
clusions were  based  were  both  social  and  financial,  but  he  would  not 
discuss  them  now  in  any  detail.  The  schemes  which  had  been  termed 
by  the  author  "collective",  depended  upon  a  general  levy  upon  the 
population  when  the  pensions  actually  became  due,  without  the 
formation    of   a    specific    fund   and  without  the  payment   of  direct 
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contributions.  Mr.  Charles  Booth's  plan  applied  to  the  entire 
population  without  restriction  of  social  rank,  and  apart  altogether 
from  the  ever-increasing  cost  of  administration — a  most  serious 
factor,  which  had  lieen  generally  disregarded  in  all  popular  schemes 
liitlierto  promulgated — the  expenditure  involved  in  such  a  scheme 
would  amount,  he  believed,  to  about  £lo,000,000  a  year  in  England 
and  Wales  alone.  In  Mr.  Hardy's  scheme,  the  general  outlines  were 
the  same,  but  the  application  was  restricted  to  the  case  of  the 
necessitous  poor.  He  wished  to  emphasize  the  essential  question  of 
the  cost  of  management,  and  the  important  elements  of  emigration 
and  immigration.  He  did  not  know  whether  it  could  yet  be  accepted 
as  sound  economic  doctrine,  but  he  considered  that  without  very 
stringent  provisions  against  immigration  to  these  shores,  which  might 
be  most  difficult  to  adopt,  the  tendency  of  any  scheme  like  that  of 
Mr.  Charles  Booth  would  be  to  induce  an  extended  and  comparatively 
pauper  immigration  by  the  stimulus  of  this  absolute  os.  a  week.  It 
would  not  be  fitting,  looking  to  the  scope  of  the  paper  and  the 
constitution  of  the  Institute,  to  delineate  in  detail  the  features  of  the 
scheme  that  appeared  to  him  (Mr.  Yoimg)  to  be  most  suited  to  the 
times  and  to  the  necessities  of  the  case.  He  would,  therefore,  simply 
express  the  view  that  no  popular  scheme  should  command  approval 
which  tended  in  any  degree  to  affect  detrimentally  existing  friendly 
societies.  Those  bodies,  with  all  their  deficiencies,  had  proved  most 
potent  instruments  in  the  teaching  of  thrift  and  foresight,  and 
afforded  great  examples  of  the  spontaneous  development  of  self-denial 
without  the  intervention  of  State  aid,  when  they  were  left  to  the 
people  themselves.  He  wished  to  tender  his  cordial  thanks  to 
Mr.  Hardv  for  his  able  and  helpful  contribution  to  the  subject  in  a 
direction  where  authoritative  and  skilled  aid  had  hitherto  been 
entirelv  wanting  and  was  urgently  recpnred. 

Mr.  ArGUSTUS  Hexdriks  said  he  wished  to  refer  more  parti- 
cularly to  the  statement  made  by  the  author  that  a  reserve  fund 
would  have  to  be  created  and  kept  invested  at  an  assumed  rate  of 
interest.  This  would  no  doubt  be  the  case  if  the  Government,  in 
their  wisdom,  decided  upon  creating  a  reserve:  but  he  thought  it  was 
much  more  likely  that  they  would  adopt,  as  the  author  said,  "  a 
simpler  form  of  the  principle,  and  one  requiring  no  machinery  for 
collection  or  for  investment",  namely,  '*to  levy  yearh'  the  amounts 
required  to  dischai'ge  the  emerged  death  payments  and  pensions,  such 
being  temporarily  advanced  by  the  local  authorities."  He  took  note 
of  the  word  ''temporarily",  and  would  express  his  opinion  as  to  what 
would  take  place  when  that  temporary  discharge  of  the  function  of 
local  authorities  had  been  exercised.  He  saw  no  way  by  which  the 
Government  cov.ll  collect  a  contribution,  as  a  forced  contribution,  other 
than  bv  the  machinery  of  the  income  tax,  and  when  they  considered 
that  even  in  some  of  the  least  bold  plans  which  had  been  put  forward 
for  the  consideration  of  the  nation  it  would  mean  a  very  considerable 
augmentation  in  the  income  tax,  that  part  of  it  would  have  to  be 
approached  with  a  great  deal  of  circumspection.  Taking  only  the 
benefits  set  forth  in  the  paper,  it  might  easily  be  demonstrated  that 
an  income  tax  for  such  purposes  would  be  wanted  of,  say,  Is.  Qd.  in 
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the  £.  Adding  to  that  the  present  rate,  namely,  6<A,  they  might 
take  it  that  2«'.  in  the  £  would  have  to  be  levied  upon  such  part  of 
the  pnhlie  as  was  in  the  enjoyment  of  income.  Many  incomes  were 
very  small,  and  yet  had  to  Le  levied  upon  for  income-tax  purposes. 
When  they  remembered  how  great  a  burden  the  l.s-.  3(7.  of  the  jjeriod 
of  the  Crimean  War  was  considi-red.  even  lor  a  temj>orary  purpose, 
they  could  well  imagine  that  there  would  be  a  great  deal  of 
discontent  if  the  income  tax  was  at  least  'Is.  in  the  £,  or  10 
per-cent,  subject  to  indefinite  increase.  If  the  Government 
were  to  have  a  reserve  fund  by  the  ordinary  methods  of 
an  insurance  company,  that  reserve,  in  coui'se  of  time,  would 
amount  to  some  himdreds  of  millions,  and,  in  the  words  of 
Mr.  Hardy,  would  impose  serious  obligations  upon  the  State.  Xot 
only  so,  but  also  upon  the  insurance  companies,  because,  whether 
a  large  reserve  were  created  or  an  increased  income  tax  were  imposed, 
the  already  marked  tendency  of  reduction  in  the  rate  of  interest 
earned  by  investments  would  be  accelerated,  and,  consequently, 
might  in  future  even  jeopardize  the  stability  of  insurance  companies. 
If  the  proposal  ever  passed  into  law,  it  would  lead  them  to  say  that 
blessed  were  those  who  reduced  the  rate  of  interest  at  which  thev 
assessed  their  obligations.  In  past  days  a  great  many  schemes  had 
been  brought  forward,  sometimes  outside  and  sometimes  within  the 
precincts  of  the  House  of  Commons.  More  than  a  century  ago, 
Baron  Maseres  had  a  scheme  for  alleviating  the  distress  of  the  poorer 
population.  That  scheme  was  taken  up  in  the  House  of  Commons; 
it  passed  that  House,  but  was  negatived  in  the  House  of  Lords. 
They  also  knew  that  Mr.  Pitt  showed,  at  one  period  of  his  brilliant 
career,  that  he  had  far  greater  faith  in  thrift,  as  understood  bv  the 
public,  namely,  in  .self-aid,  than  in  any  aid  which  could  be  given  bv  the 
Government.  He  (Mr.  Hendriks)  was  led  to  this  conclusion,  that 
now  and  for  very  many  years  to  come,  possibly  beyond  the  ken  of  any 
of  those  present,  certainly  beyond  the  ken  of  those  who  had  reached 
the  mystic  age  of  Go,  they  would  see  history  repeat  itself,  and 
that  these  discussions,  however  interesting,  would  be  still  within  the 
range,  and  not  outside  the  range  of  academic  discussions  as  to  what 
■was  be.st  for  the  indigent  members  of  the  British  public.  He  said 
that  with  some  amount  of  regret,  because  no  doubt  all  of  them  in  the 
present  enlightened  generation  had  every  wish  that  everyone  should 
be  assisted.  Still,  he  did  not  think  that  all  those  who  were  in  the 
condition  of  wanting  assistance  should  be  assisted  by  the  State,  and 
he  believed  that  self-help  and  thrift  would  do  more  for  them  than 
any  scheme  which  could  be  devised,  either  in  that  room  or  in  the 
higher  tribunal  of  the  House  of  Commons. 

Mr.  M.  X.  Abler  said  that  the  paper  which  had  been  placed 
before  them  was  one  of  considerable  value  and  originality,  and 
required  a  good  deal  of  thought.  He  did  not  fully  grasp  the 
significance  of  the  formulas  which  had  been  amved  at.  The  tables 
were  based  upon  the  Carlisle  Table,  which  had  for  its  radix  10,000 
persons  born  passing  from  infancy  through  the  different  years  of  life. 
He  presumed  the  figure  given  at  the  top  of  the  first  column  of  the 
first  table  represented  the  entire  population  at  one  moment  under  the 
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Carlisle  Table,  taking  10,000  births  as  the  radix.  The  entire 
population  of  the  United  Kingdom,  according  to  the  last  census, 
was  more  than  37  millions,  which  meant  just  about  100  times 
as  many  as  the  entire  population  under  the  Carlisle  Table. 
Hence,  to  provide  a  deferred  annuity  of  £1  for  those  37 
millions,  excluding  those  people  who  have  already  attained  the  age 
of  65,  would  require  a  fund  of  100  times  £851,000,  or  about  85 
millions.  To  provide  a  pension  of  £13  per  annum  or  5s.  a  week  for 
the  present  j^opulation  when  they  attain  65,  would  represent  13 
times  £85,000,000,  or  about  £1,000,000,000.  It  was  right  to  work 
out  these  figures  that  they  might  grasp  what  they  really  meant. 
In  addition  to  that  large  sum  there  must  be  certain  annual 
contributions  to  provide  for  fresh  comers.  The  figures  were 
so  vast  as  actually  to  stagger  one,  and  gave,  indeed,  food  for 
reHection.  Of  course,  his  figures  were  based  upon  the  Carlisle  'J'able 
of  mortality,  which  did  not  apply  to  the  general  population,  and  no 
doubt  the  estimate  under  a  true  table  would  be  much  less.  He 
was  quite  in  sympathy  with  what  had  been  said  with  reference 
to  friendlv  societies.  Those  societies  had  been  at  work  for  years, 
o-ivincr  various  benefits  to  members,  and  the  legislature  ought,  in  the 
first  instance,  to  see  what  could  be  done  to  improve  them.  In  any 
case  the  question  could  not  be  fully  dealt  with  without  bearing  in 
mind  those  potent  agencies,  originated  by  the  people  themselves. 
As  to  the  question  of  provision  for  old  age,  it  was  a  subject  so  far- 
reaching  and  so  beset  with  difticulties  that  he,  for  one,  should  hardly 
dare  to  gi-apple  with  it  at  the  present  moment. 

Mr.  George  Kixg  did  not  think  anyone  need  be  ashamed 
of  speaking  of  the  ditficulty  of  the  subject.  It  was  not 
the  fault  of  the  author,  but  because  the  subject  brought 
forward  was  very  novel,  and  it  was  not  easy  at  a  moment's 
notice  to  take  in  all  its  bearings.  The  chief  novelty  of  the  paper 
was  that  instead  of  taking  each  age  at  entry  by  itself,  the  ages  were 
combined,  and  then  they  had  to  find  for  all  the  ages  so  combined 
what  were  the  necessary  single  and  annual  contiibutions  for  each 
specific  benefit.  This  produced  some  very  interesting  formulas,  the 
exact  meaning  of  which  it  would  take  time  to  discover.  But  it  was 
particuhirly  interesting  to  notice  the  analogy  that  these  formulas 
bore  to  those  to  which  they  were  already  accustomed.  In  dealing 
with  this  question  practically,  the  great  difiiculty  had  been  to  find 
how  to  start  such  a  scheme  as  would  be  required,  how  to  deal  with 
those  who  were  beyond  the  age  of  youth,  and  whose  contributions 
therefore  for  deferred  annuities  must  necessarily  be  heavy. 
Mr.  Adler  brought  out  the  thousand  millions  as  a  lump  sum, 
but  ignored  the  annual  payments  which  all  those  below  the 
ao"e  of  65  would  have  to  provide.  The  author  gave  them  a  means  of 
measuring  what  it  would  cost  to  start  a  scheme.  He  did  not  suppose 
he  intended  that  a  young  man  of  20  should  actually  pay  the 
contributions  brought  out  in  that  way,  but  it  only  showed  what 
somebodv  would  have  to  pay.  Mr.  Hardy  had  shown  how  to  start 
the  scheme,  but  he  had  not  discussed  what  was  to  be  done  after  the 
scheme  was  started,  or  how  they  were  to  deal  with  the  new  entrants 
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who  were  always  coming  in  at  the  age  fixed  upon  as  the  minimum. 
He  hoped  that  Mr.  Hardy  would  see  his  way  to  continue  his 
paper  when  the  population-distribution,  as  shown  in  the  recent 
census,  was  ascertained.  The  paper  brought  out  in  some  contrast 
the  method  of  providing  a  fund  by  contributions,  out  of  which  the 
benefits  might  be  paid  when  they  came  to  be  entered  upon;  and  the 
other  method  of  making  the  payments  of  the  benefits  a  charge  upon 
each  year,  in  fact,  making  the  taxpayer,  or  whoever  else  is  to  find  the 
money,  provide  each  year  the  amount  of  the  benefits  actually  payable 
in  that  year ;  and  he  seemed  to  advocate,  if  such  a  scheme  was  to  be 
carried  out  at  all,  the  adoption  of  the  second  method,  making  each 
year  bear  its  own  charge,  and  not  to  provide  a  special  fund  for  the 
purpose.  Even  granting  that  they  were  to  have  a  scheme  of  pensions 
or  other  benefits,  he  (Mr.  King)  was  not  at  present  prepared  to 
support  either  method  in  preference  to  the  other,  but  he  would  point 
out  a  considerable  danger  that  might  arise  from  making  each  year 
carry  its  own  charge,  and  from  not  providing  a  fund  for  the  purpose, 
namely,  that  in  these  democratic  days  the  power  of  voting  must  to  a 
great  extent  lie  with  those  who  would  benefit  from  these  arrange- 
ments, and  they  would  outnumber  the  others  who  would  to  a  greater 
extent  have  to  pay  for  them.  If,  therefore,  the  vote  was  to  be  for 
each  year's  charge,  supposing  they  fixed  10s.  a  week,  why  not  los.  or 
20s.?  There  was  no  difference  of  principle  between  the  different 
amounts.  It  would  be  merely  a  matter  of  voting  how  much  the 
annuities  were  to  be  at  any  particular  time ;  whereas,  if  a  fund  were 
provided  by  annual  contribution,  no  matter  whether  the  contributions 
were  to  be  paid  by  those  who  were  to  benefit,  or  by  employers,  or  by 
the  public,  or  partly  from  one  source  and  partly  from  the  others,  the 
reply  to  any  demand  for  increase  of  the  annual  benefit  would  be  that 
the  funds  would  not  provide  for  it — that  the  contribution  would 
provide  only  10s.  a  week  and  no  more.  He  thought  from  this  point 
of  view,  the  method  of  accumulating  a  fund  out  of  contributions  was 
the  safer  and  more  conservative  of  the  two. 

Mr.  A.  H.  Bailey  said  he  might  refer  to  a  remark  that  had 
been  made  as  to  the  working  of  friendly  societies.  The  bulk  of  the 
work  of  those  societies  was  payment  in  sickness  and  at  death. 
Annuities  in  old  age  were  only  to  a  slight  extent  granted  by  them. 
It  was  rather  curious  to  hear  William  Pitt  cited  as  an  authority  on 
the  advantages  of  thrift,  because  he  himself  was  a  man  who  was 
in  debt  all  his  life,  and  died  heavily  in  debt.  With  regard  to  the 
point  raised  by  Mr.  King  as  to  whether  the  annuities  in  old  age 
should  be  provided  for  by  annual  contribution  or  by  annual  charge  out 
of  the  taxes,  having  had  some  little  experience  of  such  funds  founded 
on  a  small  scale  by  railway  and  other  companies,  he  foimd  that  with 
hardly  an  exception  they  had  worked  unsatisfactorily.  He  was 
satisfied  that  the  attempt  to  create  a  fmid  for  providing  everyone 
at  the  age  of  65  with  5s.  a  week  for  the  remainder  of  life  would  be 
impracticable.  The  real  question  was  the  cost.  Mr.  Young  said  15 
millions  annually,  but  Mr.  Booth's  calculation  was  erroneous  in  that 
it  was  based  on  the  census  of  1881,  and  no  allowance  was  made  for 
the  expense,  which  must  be  enormous.     It  was  well  within  the  mark 
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to  sav  that  the  cost  would  be  considerably  over  20  millions  annually. 
Then  came  the  question  out  of  what  source  was  this  annual  outlay  to 
come?  Was  it  to  come  from  the  taxes?  It  might  be  to  some  extent 
satisfactory  to  have  the  burden  transferred  from  the  rates  to  the  taxes, 
from  the  householder  to  the  general  revenue,  and  as  householders 
considered  themselves  rather  hardly  treated  something  might  be  said 
for  this  transfer.  But  how  was  the  money  to  be  raised?  It  was 
suggested  many  years  ago  and  he  should  be  glad  to  see  it  adopted, 
that  the  income  tax  should  be  levied  upon  everybody,  that  there 
should  be  no  limitation  to  incomes  of  £150  a  year,  (except  the  limit  at 
which  it  was  not  worth  the  expense  of  collection);  that  the  anomaly 
whereby  a  man  with  an  income  of  £401  paid  on  £401,  and  the  man 
with  an  income  of  £399  paid  on  £279,  should  cease;  and  that  the 
income  tax  should  be  collected  from  the  recipients  of  weekly  wages 
weekly.  There  w^as  a  society  which  collected  more  than  £3,000,000 
a  year  in  prem.iums  averaging  2d.  a.  week,  of  which  by  far  the  largest 
number  were  one  penny.  That  would  give  some  idea  of  what  could 
be  collected  for  income  tax  purposes  if  it  was  levied  on  the  recipients 
of  weekly  wages.  Of  course,  it  was  (juite  outside  the  Institute 
of  Actuaries  to  go  into  political  questions;  but  if  these  pensions  were 
made  a  charge  upon  the  revenue,  he  thought  that  such  might  be 
a  practicable  scheme,  bvit  to  attempt  to  raise  a  fund  for  the  purpose  by 
contributions  was  wholly  impracticable. 

The  President  said  that  he  would  urge  in  opposition  to 
Mr.  Hendriks'  illustrations  from  the  past  that  they  had  to  deal  with 
a  totally  different  condition  of  tilings  at  the  present  moment.  The 
davs  of  Mr.  Pitt  were  not  the  days  of  Queen  Victoria  in  1892.  Since 
then  they  had  changed  their  masters,  and  those  who  in  the  main 
were  to  be  benefited  by  any  scheme,  whatever  it  might  be,  of  a 
pension,  were  the  persons  who  had  the  power  to  enforce  their  Avill. 
Therefore,  to  say  that  thrift  was  the  proper  solution  of  this  question 
would  not,  he  feared,  meet  the  case.  Before  they  were  many  years 
older,  the  question  in  some  shape  or  another  would  have  to  be  solved. 
Whether  it  would  be  solved  in  the  fashion  of  Mr.  Hardy  or  in  the 
fashion  which  they  would  learn  next  month  from  Mr.  Chamberlain  iu 
the  NatioiKtl  Berietv,  Avas  a  question  which,  of  course,  they  could  not 
there  debate.  He  did  not  undertake  to  endorse  Mr.  Adler's  figures, 
but  when  he  told  them  that  to  create  a  fund  for  the  existing  population 
without  reference  to  those  who  were  to  come  after  would  necessitate 
something  like  £1,000,000,000,  it  showed  at  least  the  enormous 
nature  of  the  burden  which,  if  not  in  the  shape  of  a  fund,  yet  in  the 
shape  of  an  annual  contribution  the  country  would  have  to  bear  if 
this  scheme  was  carried  out.  This  knowledge  would  in  itself  be  an 
advantage — it  would  sober  some  minds.  This  question  of  deferred 
pensions  had  been  treated  very  much  as  a  light  and  airy  thing — that 
thev  only  had  to  pass  an  Act. of  Parliament,  and  the  whole  tiling  was 
done.  They  now  saw  that  it  would  only  be  done,  whatever  shape  it 
took,  at  an  enormous  cost.  The  real  question  they  would  have  to 
consider  politically  would  be,  who  was  to  bear  the  burden. 

Mr.  Abler  said  that  Mr.  Booth  stated  in  his  paper  that  "at  £13 
per  annum  each   (S*-.  a  week)  a  universal  pension  list  would  reach 
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£17,000.000."  In  that  he  only  provided  for  the  population  of 
England  and  Wale?,  and  if  Scotland  and  Ireland  -were  included  it 
would,  roughly  speaking,  represent  £25,000.000  jier  annum.  Of 
course,  they  must  take  into  account  that  there  would  be  a  certain 
saving  in  the  maintenance  of  aged  paupers  wliicli,  following  Mr. 
Booth's  estimate,  might  represent  about  £-5,000.000. 

Mr.  R.  P.  Haedi',  in  reply,  expressed  his  opinion  that  any 
system  which  proposed  to  proceed  by  way  of  annual  contribution, 
and  which  necessarily  therefore  requii-ed  the  creation  of  a  reserve 
fund,  was  practically  imi>ossible.  That  would  eti'ectually  dispose  of 
the  scheme  in  the  air  commonly  known  as  the  Chamberlain  and 
Hunter  scheme :  and  the  working  men  themselves  would  not  listen  to 
Chamberlain  and  Hunter  on  that  line  at  all.  In  reply  to  Mr.  Young, 
he  said  that  he  had  found  it  impossible  to  select  any  table  that 
would  measure  at  once  the  death  rate,  the  rate  of  emigration  and 
immigration,  and  all  the  other  circumstances  that  would  affect  a 
moving  population  like  that  of  Great  Britain.  They  must,  therefore, 
in  his  view,  fall  back  upon  the  principle  which  he  suggested,  namely, 
measuring  the  cost  after  the  events  had  been  determined.  That  was 
simplicity  itself,  and  reduced  the  expenses  of  working  to  a  minimum. 
With  reference  to  Mr.  Hendriks'  observation,  his  (Mr. 
Hardy's)  suggestion  was  to  distribute  the  benefits  through 
the  present  poor-law  officials,  who  had  an  existing  machinery, 
which  must  be  retained,  and  could  therefore  be  employed  with 
very  little  additional  expense.  He  was  rather  startled  to  hear 
Mr.  Hendriks  refer  to  Mr.  Pitt's  "faith"  in  leaA-ing  the  people  of  his 
country  to  take  care  of  their  own  future.  He  wondered  what  that 
eminent  gentleman  would  say  if  he  could  be  told  that  40  per-eent  of 
his  compatriots  failed  in  justifying  his  "faith",  namely,  that  nearlv 
one-half  of  those  who  were  spared  to  reach  the  semi-patriarchal  age 
of  65  would  have  to  stand  with  hat  in  hand  and  beg  of  their 
brethren  the  means  to  finish  the  limited  portion  of  their  lives. 
Such  a  fact  was  simply  appalling,  and  he  welcomed  any  scheme 
that  would  remove  or  lighten  the  burden  that  now  fell  upon  the  most 
miserable  poor.  Mi-.  King  \vished  a  fund  to  be  created  with  a  \-iew 
of  meeting  any  possible  spoliation  of  the  future.  He  (Mr.  Hardv) 
had  some  faith  in  the  honesty  of  his  countrymen.  He  did 
not  believe  they  would  attempt  to  violate  a  solemnly  entered  into 
contract  of  that  nature.  He  might  remind  Mr.  King  that  if  a  fund 
was  created  it  was  equally  easy  to  steal  consols  and  mortgages  as  it 
was  to  refuse  yearly  supphes  to  meet  the  annual  burden  of  pensions. 
If  any  attempt  at  compulsion  was  made  it  must  be  remem leered  that 
this  w-as  not  a  Uerman  nation.  They  had  not  been  drilled  into 
obedience  or  tb'agooued  into  civility,  and  he  should  jjitv  auv 
tax-gatherer  who  endeavoured  to  levy  a  weekly  tax  upon  the  working 
men  of  this  country  in  the  airy  way  suggested  by  Mr.  Bailey:  he 
would  not  retain  the  appointment  for  long.  He  differed  also  from 
Mr.  Bailey  in  thinking  that  on  the  whole  the  working  of  the  railway 
superannuation  funds  had  been  unsatisfactory.  It  had  done  this, 
and  that  was  a  great  thing,  it  had  steadied  the  service.  It  was  the 
fact  that  since  these  funds  had  been  in  full  working  upon  an  adjusted 
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iinancial  basis  the  secessions  or  rate  of  leaving  had  gone  down 
one-halt".  It  was  not,  he  was  informed,  the  intention  to  raise  the 
money  required  by  means  of  income  tax:  a  death  duty  was  the  means 
to  be  resorted  to.  The  working  man  had  made  up  his  mind,  and  it  was 
astonishing  to  find  how  much  he  knew  about  the  subject,  and  that  he 
would  submit  to  no  further  taxation  for  those  purposes  that  fell  upon 
labour;  he  was  aware  that  a  death  dut\'  did  not,  and  that  was  the 
particular  form  which  the  additional  tax  would  probably  take.  The 
death  duty  was  a  very  fair  one,  and  he  did  not  think  anybody  should 
object  to  it:  it  did  not  touch  the  living  earner  at  all. 
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An  Attempt  to  measure  the  Extra  Risk  arising  from  a  Consumptive 
Family  History  when  the  Life  proposed  for  Assurance  is 
physically  Sound  and  Healthy.  By  Hexry  Willi a.ai  ]Maxly, 
Actuary  of  the  Mutual  Life  Assurance  Society,  and  Honorary 
Treasurer  of  the  Institute  of  Actuaries. 

[Read  before  the  Institute,  29  February  1892.] 

T  has  been  said  that  there  is  nothing  so  delusive  as  figures, 
especially  in  the  form  of  statistics;  and  to  a  very  large  extent 
this  is  true.  There  is  a  real  science  of  statistics  which  verv  few 
are  acquainted  with;  and  the  consequence  is  that  enormous  labour 
is  often  expended  on  the  collection  of  ''Facts'^  which  are  not  only 
useless  but  misleading.  So-called  "Facts"  are  often  used  as  a 
crushing  answer  to  some  statement  which  may  be  perfectly  true; 
and  sometimes  with  effect,  simply  because  the  materials  are  not 
at  hand  to  measure  correctly  the  value  of  the  statistics  used. 
The  most  common  offence  is  that  of  attempting  to  draw  general 
conclusions  from  partial  or  imperfect  observations.  For  instance, 
what  is  the  value  of  the  statistics  of  a  coroner  respecting 
the  proportion  of  children  murdered,  out  of  the  number  which 
come  under  his  observation,  when  the  millions  who  do  not 
come  under  his  observation  are  not  taken  into  consideration? 
Yet  such  statistics  were  gravely  used  to  prove  that  two  millions 
of  people  insm'ed  their  children's  lives  with  a  view^  to  murdering 
them,  and  that  therefore  such  insurances  ought  to  be  suppressed. 
If  any  weight  were  to  be  attached  to  such  statistics  we  might 
have  it  gravely  stated,  on  the  evidence  of  a  coroner,  that  nearly 
every  one  died  a  sudden  or  violent  death. 

Again,  w^hat  value  can  be  attached  to  the  statistics  of,  say,  the 
Consumption  Hospital,  with  regard  to  the  hereditary  nature  of 
phthisis,   when    the    thousands    who    are    born    of    consumptive 
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parents^  but  who  never  suffer  from  tubercular  disease,  and  con- 
sequently never  find  their  way  to  the  Consumption  Hospital,  are 
omitted  from  the  account  altogether? 

Statistics  are  of  great  or  little  value  according  as  the  data  are 
collected  from  complete  or  partial  observations;  and  whether  such 
observations  embrace  sufficient  details  to  furnish  material  for  a 
scientific  investigation  of  every  possible  question  relating  to  the 
subject  under  consideration,  or  are  merely  limited  to  a  single 
collection  of  special  features.  For  example,  the  number  of  deaths 
occurring  from  year  to  year  in  a  population  would  give  no  idea  of 
the  rate  of  mortality  prevailing  in  that  population  unless  the 
numbers  living  in  each  year  are  known;  but  even  when  those  two 
general  facts  are  recorded,  the  information  they  afford  is  exceed- 
ingly vague,  because  the  population  may  be  a  shifting  one,  and  at 
one  time  may  contain  mostly  young  persons,  and  at  another 
mostly  old  persons.  To  make  the  observations  complete,  and 
therefore  of  real  value,  it  is  necessary  to  have  the  numbers  living 
and  dying  at  each  year  of  age.  It  is  a  favourite  amusement  with 
officers  of  health  to  compare  the  mortality  in  their  districts  with 
that  prevailing  in  adjoining  districts,  by  measuring  the  rate  of 
mortality  as  so  many  deaths  per  thousand  of  the  inhabitants, 
omitting  altogether  from  their  observations  the  ages  of  the 
inhabitants  in  their  respective  districts,  and  such  disturbing 
elements  as  hospitals,  infirmaries,  and  alms-houses. 

I  have  commenced  with  these  few  stray  observations  on 
statistics  in  order  to  emphasize  the  limited  nature  and  value  of 
the  statistics  I  propose  to  present  to  you  to-night.  They  are 
'drawn  from  a  peculiarly  select  class,  and  cannot,  therefore,  apply 
to  any  but  a  similarly  select  class;  and  as  the  greatest  care  has 
been  taken  in  their  collection  to  make  the  observations  complete  in 
every  detail,  I  hope  that  the  results  will  be  deemed  of  some  value 
in  reference  to  our  treatment  of  applicants  belonging  to  that  class. 

The  origin  of  the  investigation  was  a  feeling  that  many  of 
the  rules  prevailing  amongst  medical  advisers  with  regard  to 
persons  having  a  consumptive  family  history  were  either  altogether 
empirical,  or,  if  based  upon  observations  at  all,  those  observations 
were  so  limited  in  character  as  to  be  of  little  value.  The  Mutual 
Life  Assurance  Society  having  had  an  experience  of  over  50  years, 
and  having  during  that  time  taken  many  cases  coming  under  the 
head  of  healthy  lives  with  a  consumptive  family  history,  it  was 
considered  that  a  scientific  investigation  of  all  the  cases  would  not 
only  prove  interesting,  but,  perhaps,  extremely  useful,  as  a  guide 
to  future  practice.     With  this  view,  Dr.  T.  Glover  Lyon,  one  of 
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the  medical  advLsci-.s  of  the  society,  examined  all  the  medical 
reports  from  the  year  1847  (when  family  history  was  first  con- 
sidered of  sufficient  importance  to  be  recorded  in  the  medical 
form),  and  selected  every  ca.se  that  had  any  history  of  consumption 
or  allied  diseases.  As  death  in  childbirth  is  now  generally 
considered  to  arise  from  consumption  when  no  other  evidence  is 
forthcoming,  it  was  determined  to  collect  all  such  cases,  and 
treat  them  as  a  separate  class.  It  is  well  known  that  many 
artifices  are  resorted  to  in  order  to  hide  the  unpleasant  fact  that 
a  relative  has  died  of  consumption;  and  the  rule  governing  the 
selection  of  cases  was  this:  "Supposing  that  case  were  to  come 
"  before  you  to-day,  would  you  consider  the  cause  of  death  there 
"  recorded  to  be  ])rimarily  consumjjtion?" 

The  particulars   contained  in   the    reports    so   collected    were 
recorded  on  cards  of  the  following  form : 


Date  of  Policy 
Date  of  Birth 


Age  at  Entry 
Age  at  Exit 


Xamk 


Occupation 


PoU<-v  X.i. 


Animal  Premium 


Family  History. 


Father      .. 
Mother 
Brothers  .. 

Sisters 


Age  if 
Li^^n■' 


Caitse  of  Death 


Age  at 
Deatli 


Number  of  vears  added  to  Age 
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Date  of  Exit 


Mode  of  Exit 


Cause  of  Death 


When  the  particulars  on  the  face  of  the  cards  were  completed, 
another  examination  was  made,  and  several  cases  which  had  been 
originally  selected  were,  on  this  second  examination,  rejected. 
The  cards  were  then  divided  into  groups,  according  to  the 
relations  in  the  following  table,  and  again  examined;  and  it  was 
not  until  the  whole  of  the  cases  which  were  to  form  the  subject 
of  investigation  were  finally  settled,  that  the  particulars  on  the 
back  of  the  cards  were  filled  in.  By  this  means,  any  bias  which 
might  have  arisen  from  a  knowledge  of  the  cause  of  death  was 
avoided. 

The  following  table  gives  a  summary  of  the  data  collected: 
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It  has  always  been  the  custom  of  the  society  to  take  none  but 
first-class  lives;  and  in  cases  where  there  was  any  history  of 
consumption  it  may  be  assumed  that  a  more  than  usually  strict 
examination  was  made.  Out  of  the  whole  945  cases  above 
mentioned,  there  were  only  about  half  a  dozen  rated  up,  and  they 
were  mostly  recent  cases.  The  statistics,  therefore,  relate  to  a 
particularly  select  class,  and  have  reference  only  to  the  mortality 
prevailing  amongst  those  persons  of  good  physique  and  perfect 
health,  who  were  considered  eligible  for  assurance  at  ordinary 
rates,  notwithstanding  that  they  had  a  history  of  consumption  in 
their  family. 

The  cards  having  been  completed  and  sorted,  and  duplicates 
eliminated,  it  was  decided  to  collate  the  information  in  exactly 
the  same  way  as  the  Institute  Mortality  Experience  was  done,  as 
the  intention  was  to  compare  the  results  of  the  observations  with 
the  Institute  Tables,  and  so  compare  like  with  like. 

It  is  unnecessary  to  explain  the  process,  as  that  will  be  found 
in  the  work  published  by  the  Institute;  and,  to  avoid  occupying 
unnecessary  space,  the  details  of  much  of  the  preliminary  work 
have  been  omitted  from  the  following  Tables  of  Observation: 
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Table  of  Observation — I. 
Fathers  only. 
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Table   of   Observation — II. 
Mothers  only — Consumption. 


Age 

Entered 

Exposed 
to  Risk 

•5 

Died 

Expected 
byH>' 

Age 

Entered 

Exposed 
to  Ri.sk 

1    Died 

Expected 
by  H»« 

11 

15 

-5 

12 

1 

1 

16 

"i 

1-5 

... 

13 

1-5 

17 

1 

3 

14 

i 

2 

18 

2 

4 

15 

2 

19 

4 

16 

2 

20 

6 

17 

2-5 

21 

4 

8-5 

18 

"i 

3-5 

22 

2 

10-5 

'    1-039 

19 

1 

4 

23 

4 

13 

20 

4-5 

'    1-287 

24 

3 

16 

21 

1 

8 

25 

4 

17 

22 

7 

11 

... 

26 

1 

17 

23 

,      1 

13-5 

27 

2 

16-5 

24 

5 

17 

28 

4 

18 

25 

2 

20 

29 

2 

20 

26 

o 

23 

".'..      1 

30 

4 

22 

1 

27 

4 

25-5 

31 

2 

22 

28 

1 

26 

32 

4 

25 

29 

1 

27 

2 

) 

33 

2 

27-5 

30 

2 

26 

\ 

34 

5 

29-5 

.    2-556 

31 

i       4 

27 

35 

2 

31-5 

i 

32 

1 

27-5 

36 

4 

32-5 

33 

2 

29-5 

37 

3 

34 

i 

34 

5 

32 

>    2-806 

38 

2 

32-5 

35 

1 

32-5 

"i 

39 

1 

31-5 

i 

; 

36 

4 

33-5 

40 

2 

30 

^ 

37 

1 

35 

41 

29-5 

38 

2 

36-5 

i 

42 

1 

29 

1 

39 

1 

37 

1 

43 

2 

30 

1 

40 

4 

36-5 

44 

2 

29 

2 

'    3-415 

41 

1 

37-5 

'i 

45 

2 

28-5 

42 

1 

37-5 

46 

2 

29 

43 

2 

35%5 

1 

47 

1 

27 

44 

34-5 

2 

■    3-890 

48 

1 

24-5 

45 

i 

32o 

...     1 

49 

24-5 

^ 

46 

1 

30-5 

1 

50 

"i 

25 

1 

47 

1 

29-0 

1 

51 

1 

24-5 

48 

25-5 

52 

1 

24 

49 

24 

53 

2 

25-5 

50 
51 

20 
20 

54 
55 

1 
1 

26 
25 

i 
2 

-    4-660 

52 

20 

56 

2 

23 

1 

53 

19-5 

57 

21 

1 

54 
55 

1 

18 
18 

>   3-674 

58 
59 

19 
15 

i 

/ 

56 

17 

60 

14-5 

57 

16-5 

61 

1 

14 

58 

"i 

15 

i 

62 

14 

59 

15 

... 

63 

12-5 

1 

60 
61 

15 
13 

2 

64 
65 

i 

11 
9 

1 

-    4-092 

62 

12 

66 

9 

63 

10-5 

1 

67 

8 

1 

64 

1 

9      1 

m 

6 

65 

! 

7      ! 

1 

-    3-484 

69 

5 

i 

66 

6-5 : 

70 

4 

67 

i 

7 

1 

71 

4 

68 

5 

1 

72 

3 

69 

4 

73 

3 

70 

4 

i 

74 

3 

i 

'    1-808 

71 

3 

75 

2 

1 

72 

3 

2 

76 

1 

73 

1 

■      -950 

77 

1 

74 
75 

1 

1 

1      ■> 

78 

1 

i 

Totals 

83 

1,077-5 

22    1 

17-570 

Totals 

~69~ 

1,115-5 

20 

16-091    1 
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Table  of  Obsertatiox — III. 
JSIotlier  only — Childbirth. 


Age    [  Entered: 

14 

15  2 

16  1 
17 

18  2 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58- 

59 

60 

61 

62 

63 

64 

65 


1 
3 
2 
7 
5 
9 
6 
5 
7 

11 
7 

10 
8 

13 
5 
6 

14 
6 

11 


10 
3 


66 

67 

68 

69 

3 

70 

... 

71 

72 

73 

74 

75 

... 

76 

77 

... 

78 

79 

!             1 

80 

Totals 

'  226     i 

Exposed 
to  Risk 

1 

2-5 
2 

1-5 
2-5 
4-0 
7 
11-5 
15*5 
20-5 
25"5 
25-5 
26 
33 
38-5 
45 
52 
57 
63 
62-5 
70 
74 
76-5 
79-5 
79-5 
81-5 


80-5 

76-5 

75 

73-5 

75 

75"5 

71 

71 

68 

66 

6o'5 

61-5 

60 

57 

52-5 

52-5 

50-5 

51 

47 

44-5 

38-5 

36-5 

34 

35 

30 

28 

26-5 


19 

19 

15 

10 

9 

7 

5 

5 

3. 

2 


Died 


Expected 
byH" 


V    1-776 


6-174 


9-2i: 


2    ^ 
1 

4 
1 
3 
2 


11-999 


14171 


2,759-5       68 


9-749 


53-086 
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Table  of  Obsertation — IV. 
Father  and  Mother  only — 
Consumption. 


Totals 


Age 

Entered; 

Exposed 
to  Risk   1 

Died 

Expected 
V.y  H» 

21 

o.         1 

"•5 

•" 

23 

"i 

1 

24 

... 

25 

... 

-     -064 

26 

... 

27     ' 

...      ' 

28 

1-5 

29 

i 

2 

... 

30 

2-5 

> 

31 

i 

2-5 

32 

1 

3-5 

33 

1 

4-5 

34 

1 

5 

.     -369 

35 

... 

5 

36 

5 

1 

37 

4 

38 

4-5 

39 

i 

5 

40 

... 

4 

41 

4 

"i 

42 

3 

43 

3 

44 

3 

>     -404 

45 

3 

46 

3 

47 

3 

48 

3-5 

49 

i 

3 

50 

3 

51 

..« 

3 

52 

3 

53 

3 

".".'. 

54 

3-5 

■     -558 

55 

1 

4 

56 

2 

57 

2 

58 

2 

59 

2 

60 

2 

61 

... 

2 

62 

2 

63 

2 

64 

2 

•     -849 

65 

2 

... 

66 

2 

67 

2 

68 

2 

69 

2 

, 

70 

... 

2 

... 

71 

2 

72 

••• 

2 

73 

2 

74 

2 

75 

2 

.  1-577 

76 

77 

... 

78 

79 

80 

1    '" 

i 

147- 


3-821 
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Table  of  Observatiox — V. 
Father  and  Hr other  or  Sister- 
Consumption. 


Table  of  Obseiivation — VI. 

Mother  and  Brother   or   Sister — 

Consu))q)tion. 


Age 

Entered 

Exposed       p.    , 
to  Risk       ^'*'^ 

Exi)ected    ; 
by  Hi" 

24 

•5           ...      ' 

25 

i 

1-5 

j 

26 
27 

1 
2 

2 
2 

1 

-     -080 

28 

2-5 

1 

29 

"i 

3 

30 

3 

... 

31 

3-5 

.. 

32 

1 

3-5 

...    ! 

33 

1 

4-5 

[ 

34 
35 

1 

1 

55 
7 

►     -487 

36 

3 

7 

37 

... 

6-5 

38 

65 

39 

i 

7-5 

40 

1 

8 

41 

6o 

42 

i 

7 

43 

7"5 

44 

45 

1 
1 

8-5 
8-5 

i 

.     -916 

46 

... 

7 

47 

8 

48 

2 

7 

49 

1 

7 

50 

6 

51 

5 

52 

4-5 

53 

3 

54 
55 

3 
3 

... 

.     -733 

56 

3 

... 

57 

3 

58 

3 

59 

3 

"i    > 

60 

... 

61 

1 

62 

•*■ 

63 

.     -264 

64 

65 

1 

66 

1 

...    J 

Totals 

20 

84-5 

2     1      2-480      i 

Age      El 

tered 

Exposed 
to  Risk 

Died 

Expected 
byH" 

22 

1 

... 

\ 

23 

"i 

1-5 

24 

1 

2-5 

25 
26 

1 
1 

3-5 
3-5 

-     -104 

27 

1-5 

28 

1 

29 

1 

30 

2-5 

1     31 

3 

4-5 

32 

1 

6 

33 

2 

10 

i 

34 
35 

6 
3 

12-5 
14-5 

-  1-078 

36 

3 

16-5 

... 

37 

1 

16 

38 

18 

39 

4 

18 

1 

40 

1 

15-5 

... 

41 

1 

16 

42 

16-5 

43 

1 

17 

44 
45 

1 

17-5 
16 

•  1-930 

46 

1 

15 

47 

14-5 

48 

1 

15 

49 

15 

50 

14 

•  ... 

51 

2 

14-5 

52 

12-5 

i 

53 

11 

54 
55 

11 
11 

1 

■  2-223 

56 

10 

57 

9 

58 

9 

i 

59 

8-5 

60 

1 

9 

61 

9 

62 

9 

63 

9 

64 
65 

8 
8 

1 

'  3-105 

66 

7 

67 

6 

68 

6 

i 

69 

5 

70 

5 

71 

5 

72 
73 

4 
3 

1 

-  1-479 

74 

2 

75 

1 

i    > 

Totals       ; 

M 

498- o 

9           9-919      1 
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Table  of  Obsekvation — YII. 
Mother— Childbirth  ; 
Sister —  Childb  irth. 


Table  op  Obsera'ation — VIII. 
Mother — Childbirth  ; 
Sister — Consumption. 


Age      En 

;ered 

Exposed 
to  Risk 

Died 

Expected 
byHM 

27 
28 

"i 

•5 
•5     1 

••     1 

L       -Oil 

29 

•5     1 

..     i 

1 

30 

i 

•5 

!' 

31 

32 

33 

34 
35 

•5 

-       110 

36 

i 

1-5 

37 

1 

2 

38 

3 

39 

2 

4 

40 

4 

^ 

41 

4 

42 

;; 

3 

43 

3 

44 
45 

3 
3 

.      -345 

46 

3 

47 

2 

48 

2 

49 

2        ! 

50 

2      ! 

51 

2        \ 

52 

2 

53 

2 

54 
55 

2 
2 

.      -483 

56 

2 

57 

2-5 

58 

3 

59 

3 

60 

3 

61 

3-5 

62 

4 

63 

3 

64 
65 

3 
2 

.      -867 

66 

67 

68 

69 

70 

1 

71 

1 

72 
73 

.| 

.      -530 

74 

•• 

75 

76 

•5 

..    J 

Totals ' 

9 

93-5 

1           2-346 

Age 

Entered 

l^e  :   ^'^^ 

Expected 
by  H« 

23 

•5         .  .     > 

24 

i 

•5 

25 

; 

26 

.    -017 

27 

28 

"5 

29 

i 

1 

30 

1 

•o          ...      > 

31 

•5 

32 

1 

33 

34 

,     -080 

35 

36 

37 

38 

39 

40 

41 

1 

42 

2         i      ... 

43 

2 

3 

44 
45 

3 

3        1     ... 

.     -342 

46 

3-5     '     ... 

47 

i 

4 

48 

3-5            .. 

49 

3 

50 

3               1 

51 

2 

52 

2        '     ..." 

53 

2 

54 
55 

2 

2        :     ... 

.     -433 

56 

2 

57 

2         :      ... 

58 

2         '      ... 

59 

2 

/ 

60 

2 

61 

2 

62 

2 

63 

2 

64 
65 

■7 

2 

.     -849 

66 

2 

67 

2 

68 

2 

69 

2 

70 

2 

1 

71 
72 

2          i 
1 

-     -335 

73 

1  Totals 

7 

84-5            2     1      2-056      | 
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Table  of  Observatiox — IX. 

Father  rind  Mother,   and   Sister  or 

brother — Consumption. 


Table  of  Obseevation — X. 
Sister  only — Childbirth. 


Age 

Entered 

Exposed 
to  Risk 

Died        E^f^^'l 

26 

•5 

...       -) 

27 
28 

1 

1 
... 

'    -024 

29 

...      \) 

30 

:  ^ 

31 

32 

33 

1     34 
35 

■    -050 

36 

37 

38 

39 

/ 

40 

•5 

...  n 

41 

42 

43 

44 
45 

■  aiT 

46 

47 

1 

48 

1 

49 

1             ...      ^ 

50 

1             '..'.       \    -051 
) 

51 

52 

i  Totals 

2 

22 

...     1       -242       1 

Age 

Entered 

Exposed 
to  Risk 

Died       ^^^^^^ 

21 

"5 

22 

i 

1 

23 

2 

...      , 

24 

2 

3 

... 

1 

25 

4 

1 

-      -316 

26 

2 

6 

27 

2 

8-5 

1     28 

6 

9-5 

"i 

29 

1 

10-5 

30 

3 

11-5 

i-\ 

31 

6 

16 

... 

32 

7 

19 

33 

2 

22 

34 

6 

29-5 

■    2-468 

35 

10 

33-5 

36 

2 

33-5 

37 

2 

35-5 

38 

6 

36-5 

39 

2 

37 

1    . 

40 

3 

37-5 

' 

41 

3 

38 

42 

3 

40 

... 

43 

5 

40-5 

44 
45 

2 
5 

40-5 
40-5 

■    4-891 

46 

1 

40 

47 

5 

42 

1 

48 

2 

39-5 

1 

49 

1 

39-5 

2     'J 

50 

5 

40 

51 

3 

42-5 

1 

52 

4 

41 

2 

53 

1 

39 

1 

54 
55 

2 

38 
37-5 

1 
2 

•    8-049 

56 

3 

38-5 

57 

4 

40-5 

1 

58 

3 

37'5 

1 

59 

33-5 

/ 

60 

2 

32 

> 

61 

30 

1 

62 

i 

28-5 

63 

1 

27-5 

1 

64 

1     65 

24 
19-5 

3 

1 

■    8-925 

66 

i 

18-5 

2 

67 

15-5 

1     68 

15 

1 

69 

13 

1      ; 

70 

11 

2 

71 

8 

72 

7-5 

1 

73 

6 

1 

74 
75 

5 
5 

"i 

4-260 

76 

4 

1 

77 

3 

1 

78 

1 

79 

...    'J 

80 

... 

1 

...    '■) 

81 

82 

... 

} 

■■■     '[      -660 

1  iJ 

83 

Totals 

120 

1,384 

33     '     29-569 
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Table  op  Observation — XI.  Table  of  Observation — XII. 


Oiie  L 

r other  or  Sister — 

Two  or  more  Broth 

ers  or 

Sisters — 

Consumption. 

Consumption. 

Age 

Enterei.l 

Exposeil 
to  Risk 

Died 

Expected 
byH« 

Age 

Entered 

Exposed 
to  Risk 

Died 

Expected 
by  H" 

16 

1 

1 

18 

1      ... 

•5 

>, 

17 
18 

2 

2 
3-5 

■      -060 

J 

19 

20 

'        1 

1 
"5 

19 

3 

5-5 

21 

1 

20 

1 

8 

" 

22 

2 

1 

21 

4 

12 

23 

1-5 

22 

5 

18 

24 

i 

3 

-      -394 

23 

8 

24 

25 

2 

5 

24 
25 

6 
6 

28 
35-5 

•    2-509 

26 
27 

2 

1 

6-5 
9 

26 

11 

46 

28 

4 

12 

27 

12 

54-5 

29 

3 

15-5 

28 

10 

63-5 

30 

7 

19-5 

J 

29 

13 

71-5 

2 

31 

5 

21-5 

30 

9 

73-5 

> 

32 

1 

22-5 

31 

8 

80-5 

i 

33 

3 

26 

32 

14 

88-5 

1 

34 

5 

28 

1 

33 

14 

98 

35 

3 

27 

>    2-526 

34 

13 

103 

•    9-116 

36 

31-5 

35 

8 

109 

3 

37 

9 

35-5 

,36 

14 

114 

3 

38 

1 

36 

"i 

37 

11 

116 

39 

35-5 

1 

38 

11 

120 

40 

4 

36 

39 

8 

123 

] 

41 

35 

40 

8 

124 

1 

■ 

42 

2 

37 

41 

7 

122-5 

1 

43 

4 

37-5 

42 

2 

121 

2 

44 

1 

36 

43 

7 

118-5 

45 

36-5 

i 

.    4-492 

44 

6 

122-5 

>  15-109 

46 

i 

36 

45 

8 

124-5 

i 

47 

1 

36 

46 

6 

125-5 

1 

48 

2 

38 

1 

47 

6 

125-5 

1 

49 

2 

37-5 

48 

3 

J26-5 

1 

50 

5 

37 

3 

49 

4 

120 

] 

51 

33 

50 

2 

117-5 

3 

52 

2 

33 

51 

6 

113 

2 

53 

33 

2 

52 

107-5 

2 

54 

2 

31 

53 

i 

102-5 

1 

55 

31 

>    5-987 

54 
55 

5 
3 

98-5 
97 

4 

- 19-824 

56 
57 

i 

1 

28 
26-5 

i 

56 

3 

91 

1 

58 

23-5 

1 

57 

3 

86 

3 

59 

19 

1 

58 

2 

81 

2 

60 

17 

\ 

59 

1 

76-5 

61 

17 

60 

1 

73-5 

"i 

62 

17 

61 

2 

61-5 

3 

63 

17 

i 

62 

53 

1 

64 

14 

2 

.    5-540 

63 

47-5 

2 

65 

2 

12 

64 
65 

i 

45 
38-5 

'J 

■  16-935 

66 
67 

12 
11-5 

i 

66 

i 

34-5 

68 

1 

11 

2 

67 

33 

"i 

69 

8 

68 

32 

2 

70 

8 

69 

2 

30 

1 

71 

8 

70 

25 

5 

72 

... 

6 

... 

71 

18 

1 

73 

... 

5 

72 

16 

2 

74 

4 

1 

-    3-681 

73 

13 

2 

75 

4 

74 

11 

3 

76 

4 

i 

75 

7 

-    7-957 

77 

3 

76 

77 
78 

"i 

4 

3-5 

2 

1 

1 
2 
1 

78 

2    : 

2 

Totals 

81 

1,180-5 

22 

22-620 

79 

80 

1  _ 

i 

Totals 

282 

4,149-5 

73 

71-510 
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As  the  total  numbers  under  observation,  comprising  both 
male  and  female,  only  amounted  to  945,  and  the  females  were 
only  82,  or  8*7  per-cent  of  the  whole,  it  was  not  considered 
necessary  to  separate  the  sexes.  That  this  has  had  no  injurious 
effect  on  the  mortality  will  be  apparent  from  the  ages  at  death  of 
the  22  females  who  died.  The  ages  are  30,  33,  37, 45,  54,  56  (2), 
59,  60,  61,  64,  65  (2),  68,  71  (3),  73,  75,  79  (2),  82,  so  that  it 
may  be  fairly  assumed  that,  if  anything,  the  inclusion  of  the 
females  has  had  the  effect  of  improving  the  rate  of  mortality. 

At  the  first  glance  it  might  be  considered  that  the  material 
was  not  large  enough  to  form  a  basis  for  satisfactory  deductions; 
but  as  the  whole  of  the  observations  comprise  12,597  years  of  life 
and  255  deaths,  it  would,  I  think,  have  proved  sufficient  if  it 
were  possibk  to  use  the  whole;  but  no  useful  pui'pose  would  be 
served  thereby,  as  it  would  be  no  guide  whatever  to  determining 
the  rate  to  be  charged  for  any  particular  case  that  might  here- 
after be  submitted.  When  we  examine,  however,  each  separate 
class,  the  materials  are  certainly  meagre,  but  we  can  see  how  far 
the  actual  experience  differed  from  the  expected,  and  whether 
any  combinations  would  produce  useful  results. 


EXAMIXATIOX    OF    THE    TaBLES    OF    OBSERVATION. 

Table  I — Fathers  only. — The  mortality  is  24*3  per-cent  in 
excess  of  the  expected,  and  this  increase  occurs 
between  the  ages  39  and  50  and  after  65. 

Table  II — Mothers  only — Consumption. — The  mortality  is 
25'2  per-cent  in  excess  of  the  expected,  and  the 
great  increase  occurs  between  the  ages  50  and  60 
and  after  70. 

Table  III — Mothers  only — Childbirth. — The  mortality  is  28-1 
per-cent  in  excess  of  the  expected,  and  the  excess 
occurs  between  35  and  10,  and  from  50  to  the 
end. 
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The  numbers  in  these 
Tables  are  too  small  to 
make  the  observations  of 
any  value^  but  the  expe- 
rience in  each  has  been 
favouraljle  to  the  office. 


Table  IV — Father  and  Mother- 
Consumption. 

Table  V — Father  and  Brother  or 
Sister — Consumption. 

Table  YI — Mother  and  Brotlier  or 
Sister — Consumption. 

Table  \\l— Mother— Childbirth ; 
Sister— Childbirth. 

Table  VIII  —  Mother  —  Child- 
birth: Sister — Con- 
sumption. 

Table  IX — Father  and  Mother^  j 
and  Sister  or  Brother  j 
— Consumption.  j 

Table  X — Sister — Childbirth. — The  mortality  is  only  11  "6 
per-cent  in  excess  of  the  expected,  and  the  whole 
of  the  increase  occurs  after  age  65^  where  the 
numbers  exposed  to  risk  are  very  small. 

Table  XI — One  Brother  or  Sister — Consumption. — In  this 
table  we  have  the  largest  number  under  observation, 
comprising  4,149"5  years  of  life  and  73  deaths, 
and  as  the  average  duration  of  the  lives  is  14'7 
years,  the  results  deduced  should  be  considered 
of  some  value.  Up  to  age  69  the  expected  deaths 
were  63553,  and  the  actual  55,  showing  an 
exceedingly  light  mortality,  and  if  it  had  not 
been  for  two  unfortunate  cases  of  persons  entering 
at  age  69  and  both  dying  within  two  years,  the 
total  deaths  would  not  have  exceeded  the  total 
expected. 

Table  XII — Tico  or  more  Brothers  or  Sisters — Consumption. — 
Here  the  numbers  are  not  very  large,  but  as  the 
results  are  deduced  from  the  observation  of  81 
lives  over  an  average  of  14i  years,  some  reasonable 
value  should  be  attached  to  them.  The  experience 
on  the  whole  has  been  favourable  to  the  office,  and 
there  is  no  point  where  the  actual  and  expected 
differ  materially. 
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A  general  survey  of  these  observations  leads,  I  think,  to  the 
following  conclusions: 

1st. — That  the  cases  where  there  has  been  evidence  of 
consumption  in  a  parent  and  another  member  of  the 
family  are  too  few  to  make  the  observations  of  any 
value,  but  as  the  experience  has  been  lighter  than  the 
expected,  we  are  bound  to  come  to  the  conclusion  that 
they  were  selected  with  extreme  care,  and  that  great 
credit  is  due  to  the  medical  advisers. 

2nd. — That,  so  far  as  these  observations  have  any  weight, 
eases  of  consumption  in  the  family,  other  than  in  a 
})arent,  may  be  disregai'ded  where  the  applicant  is 
perfectly  sound.  As  the  total  observations  under  the 
head  of  "Collaterals^'  embrace  6,714  years  of  life  and 
128  deaths,  1  think  it  will  be  considered  that  some 
weight  does  attach  to  them. 

There  are  only  left  for  consideration  the  cases  where  one  parent 
alone  has  died  of  consumption,  and  where  the  mother  has  died  of 
childbirth.  As  regards  the  total  mortality,  it  appears  that  the 
effect  is  exactly  the  same  whether  the  father  or  the  mother  died  of 
consumption;  but  the  greatest  excess  has  occurred  at  different 
ages,  owing  probably  to  the  paucity  of  the  numbers.  By 
combining  the  two,  the  mortality  will  run  more  smoothly,  and 
we  shall  obtain  a  very  fair  estimate  of  the  mortality  prevailing 
where  one  parent  died  of  consumption,  deduced  from  2,193  years 
of  life  and  42  deaths,  the  observations  extending  over  an  average 
period  of  14|  years. 

With  respect  to  those  cases  where  the  mother  died  in  childbirth, 
the  mortality  has  been  slightly  heavier  than  where  one  parent 
died  of  consumption;  but  the  greatest  excess  has  occurred  in  a 
different  place.  As  we  may  safely  assume  that  "Collaterals", 
especially  in  childbirth  cases,  do  not  count,  I  have  combined 
Table  III — mother  of  childbirth,  and  Table  VII — mother,  child- 
birth; sister,  childbirth — thus  giving  a  total  of  2,853  years  of 
life  and  69  deaths,  the  observations  extending  over  an  average  of 
12  years. 

In  proceeding  to  graduate  a  table  by  the  graphic  method 
where  the  number  of  deaths  are  few  and  scattered,  it  is  necessary 
to  take  rather  large  groupings  in  order  to  obtain  a  certain  amount 
of  regularity  in  the  probabilities  of  dying,  and  also  to  draw  the 
curve  with  a  free  and  bold  hand.    The  groupings,  as  Mr.  Sprague 
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has  explained,  must  be  determined  by  trial.     The  following  are 
the  groupings  finally  fixed  upon: 

One  Parent — Consumption. 


Groups  of 
Ages 

Sum  of  Exposed 
toKisk 

'S.dx 

Ix 

11-19 
20-32 
33-40 
41-53 
54-61 
62-69 
70-78 

32 
467-5 
521-5 
716-5 
285 
135-5 

35 

3 

6 

11 

8 
8 
6 

-0064 
•0115 
-0154 
■0281 
-0590 
•1714 

2,193 

42 

1 

1 

Mother— Childbirth. 


Groups  of 

Ages 

Sum  of  E>q)osed 
to  Risk 

2rf^ 

1 

ix 

14-26 
27-37 
38-44 
45-51 
52-58 
59-63 
64-70 
71-74 
75-80 

146 

6565 

573-5 

516 

415 

234 

212-5 

67 

32-5 

1 
6 
9 
9 

11 
9 

13 
6 
5 

-0066 
•0091 
•0157 
•0174 
•0265 
•0385 
•0612 
-0895 
•1538 

2,853                     69 

The  (/.p  for  the  groups  of  ages  were  marked  out  in  thin  red 
lines  on  diagram  paper  as  showTi  by  the  dotted  lines  in  the 
following  two  reduced  charts.  I  always  use  every  other  line  for 
the  ages,  so  as  to  obtain  an  extended  curve.  A  curve  line  was  then 
drawn  boldly  through  these  red  lines — not  necessarily  through 
the  middle — for  all  the  positive  ordinates  of  the  red  line  must 
equal  the  negative  ordinates,  and  the  point  where  the  curve  cuts 
the  straight  line  must  be  determined  by  the  form  of  the  curve. 
The  curve  in  Diagram  II  (childbirth)  was  drawn  first,  the  q^  by 
the  H-^'  Table  being  adopted  up  to  age  30.  The  first  trial 
was  fairly  successful,  but  it  required  some  slight  modification 
where  the  bends  are  somewhat  sharp.  With  the  experience 
gained  in  drawing  the  first  curve,  I  drew  the  second  (Diagram  I) 
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with  such  precision  the  first  time  that  I  resolved  to  make  no 
alteration  whatever  in  it,  so  as  to  show  with  what  accuracy  a 
curve  can  be  clraAvn  after  a  little  practice.  I  may  add  that  not  a 
single  reading  was  taken  off  until  the  curve  was  completed  to  age 
70.  The  paucity  of  the  facts  after  70  years  of  age  necessitated  in 
each  table  an  artificial  termination,  and  in  both  cases  the  values  of 
^j.  were  extended  by  second  differences. 

A  diagram  is  added  showing  the  above  curves,  and  that  of  the 
probabilities  of  dying  by  the  H^^  Table,  on  the  same  plane. 

'See  DrAGHA^rs."! 

In  the  following  Tables  of  Values  I  have  given  the  original 
observations,  the  graduated  probability  of  dying  in  a  year,  the 
expected  deaths  according  to  the  graduated  tables,  and  a  continuous 
summation  of  the  actual  and  expected  deaths. 


Mortality  Table  No.  1. 

Consumption  —  One  Parent. — Table  of  Unadjusted  and  Adjusted 

Values. 


Snm  of 

Age 
X 

Exposed 

to 

Risk 

Deaths 

Adjusted 
9x 

Expected 
Deaths 

A 

Actual 
Deaths 

Expected 
Deaths 

11 

•5 

1 

■0037 

•002 

12 

1 

'  "           1 

0037 

•004 

13 

1-5 

1 

0038 

•006 

... 

11 

2 

1 

0040 

■008 

15 

2-5 

0043 

■Oil 

16 

3-5 

0047 

•016 

17 

5-5 

0052 

•029 

18 

7-5 

0056 

•042 

19 

8 

0059 

■047 

20 

10-5 

0061 

•064 

i 

21 

16-5 

0062 

■102 

22 

21-5 

0063 

•135 

23 

26-5 

0063 

•167 

24 

33 

0064 

•211 

25 

37 

0064 

•237 

1-08 

-ro8 

26 

40 

0065 

■260 

1-34 

-1^34 

27 

42       !     ...     ; 

0066 

■277 

1-62 

-1-62 

28 

44        !     ...     1 

0067 

•295 

1^91 

-1-91 

29 

47              2 

0069 

•324 

2 

2-24 

-     24 

30 

48              1 

0071 

•341 

3 

258 

+    ^42 

31 

49 

0073 

■358 

3 

2-94 

+   ^06 

32 

52-5 

0077 

-404 

3 

334 

-   -34 

33 

57 

0083 

■473 

3 

381 

-   ^81 

34. 

61-5     1     ...     1 

0090 

■553 

3 

4-37 

-137 

35 

64              2      , 

0097 

■621 

5 

4-99 

+    01 

36 

66 

0105 

■693 

5 

568 

-   ^68     ! 

1 

VOL.  XXX. 
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Sum  of            1 

Age 

Exposed 

to 

Bisk 

Deaths 

Adjusted 

Expected 

A 

X 

d^ 

ix 

Deaths 

Actual 

Expected 

Deaths 

Deaths 

37 

69 

1 

•0113 

•780 

fi 

646 

-   -46 

38 

69 

1 

■0120 

•828 

7 

7-28 

-   -28     j 

39 

68-5 

2 

•0126 

•863 

9 

8-15 

+    -85 

40 

66-5 

•0130 

•S65 

9 

9^02 

-    02 

41 

67 

1 

•0134 

•898 

10 

9^91 

+    ^09 

42 

66-5 

1 

•0137 

•911 

11 

10^83 

+    -11 

43 

65-5 

2 

•0139 

•910 

13 

11-74 

-1-V26 

44 

63-5 

4 

•0141 

•895 

17 

1263 

+  i-37 

45 

61 

•0142 

•866 

17 

1350 

+  3-50 

46 

59-5 

1 

•0146 

•869 

18 

14-37 

+  3-63 

47 

56-5 

1 

•0150 

•848 

19 

1521 

+  3-79 

48 

50 

•0157 

■785 

19 

16^00 

+  3^00     [ 

49 

48-5 

•0165 

•800 

19 

16^80 

+  220 

50 

45 

1 

•0174 

•783 

20 

17-58 

+  242 

51 

44-5 

•0185 

•823 

20 

18^40 

+  1-60 

52 

44 

•0197 

•867 

20 

19-27 

+    -73 

53 

45 

•0209 

•941 

20 

20-21 

-    -21 

'     54 

44 

1 

•0224 

•986 

21 

21^20 

-   -20 

55 

43 

2 

•0240 

1032 

23 

2223 

+   -77 

56 

40 

1 

•0260 

1040 

24 

2327 

+    -73     ! 

57 

37-5 

1 

•0282 

1058 

25 

24-33 

+   ^67     i 

1     58 

34 

•0307 

104 1 

25 

25-37 

-    -37 

59 

30 

i 

•0334 

1002 

26 

26-37 

-    -37 

60 

29-5 

2 

•0366 

1^080 

28 

27-45 

+    '55 

61 

27 

•0400 

l^OSO 

28 

28-53 

-    -53 

62 

26 

•0438 

1139 

28 

29-67 

-167 

63 

23 

2 

•0480 

1104 

30 

30-78 

-   -78 

1     64 

20 

1 

•0526 

1  052 

31 

31-83 

-   -83 

65 

16 

1 

•0573 

•917 

32 

32-75 

-    75 

66 

15"5 

•0620 

■961 

32 

33-71 

-1-71 

67 

15 

2 

•0670 

1005 

34 

34-71 

—   ^71 

68 

11 

1 

•0726 

■709 

35 

35-51 

-   -51 

j    69 

9 

1 

•0791 

•712 

36 

36-22 

-    22 

70 

8 

•0868 

•710 

36 

36-93 

-  -m 

71 

7 

•0960 

■672 

36 

37-61 

-1^61 

72 

6 

2 

•1070 

•642 

38 

38^25 

-   -25 

73 

4 

•1201 

•480 

38 

38-73 

-   -73 

74 

4 

1 

•1356 

•542 

39 

39-27 

-   -27 

75 

3 

2 

•1538 

•461 

41 

3973 

+  1-27 

76 

1 

•1750 

•175 

77 

1 

•1995 

•200 

78 

1 

i 

•2276 

•228 

79 

•2496 

... 

80 

•2758 

81 

•3165 

... 

82 

•3620 

... 

83 

•4126 

84 

•4686 

85 

•5303 

86 

•5980 

87 

•6720 

88 

•7526 

1 

89 

•8401 

90 

1- 

1 
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14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 


Exposed   Deiitbs 

to  J 

Risk  "^ 


1 

2-5 

2 

1-5 

2-5 

4-5 

7 
11-5 
15"5 
20-5 
25-5 
25'5 
26-5 
33-5 
39 
45*5 
52 
57 
63 
62-5 
70 
74-5 
78 
81-5 
82-5 
85-5 
82 
82-5 
83-5 
79-5 
78 
76o 
78 
77"5 
73 
73 
70 
68 
67-5 
63-5 
62 
59 
54"5 
55 
53'5 
54 
50 
48 
42-5 
39o 
37 
37 


Adjusted 
9z 


•0028 
•0029 
•0032 
•0039 
•0048 
•0057 
•0063 
•0067 
•0068 
•0068 
•0066 
•0066 
•0067 
•0069 
•0072 
■0075 
•0078 
•0081 
•0083 
•0088 
•0094 
•0104 
•0117 
•0131 
•0141 
•0148 
•0152 
•0156 
•0160 
■0162 
•0163 
•0165 
•0166 
•0169 
•0172 
•0182 
•0191 
■0202 
•0216 
•0231 
•0246 
•0263 
•0280 
•0297 
•0315 
•0335 
•0360 
•0387 
•0417 
■0449 
■0480 
•0525 


Expected 
Deaths 


•003 

•007 

•006 

•006 

•012 

•026 

•044 

•077 

•106 

■139 

•169 

•169 

•177 

•231 

•281 

•311 

•406 

•462 

•523 

•550 

•658 

■775 

■913 

1^068 

1163 

1265 

1246 

1^287 

1^336 

1-288 

1271 

1-262 

1^295 

1^310 

1-256 

1^329 

1337 

1^374 

1-458 

1-467 

1-525 

1-552 

1526 

1^634 

1-685 

1^809 

1-800 

1-858 

1-772 

1-774 

1-776 

1-943 


Sum  of 


Actual 
Deaths 


9 
12 

12 
15 
15 
15 
16 
18 
18 
21 
21 
22 
24 
25 
29 
30 
33 
35 
35 
36 
36 
39 
40 
42 
44 
45 
45 
48 


Expected 
Deaths 


•76 

•94 

117 

1^45 

r79 

2-20 

2-66 

319 

3-73 

439 

516 

6-08 

7-15 

8-31 

9-58 

10-82 

1211 

13-45 

14-73 

16-01 

17-27 

18-56 

19-87 

21-13 

22-46 

23-79 

25-17 

26-63 

28-09 

29-62 

31-17 

32-70 

34  33 

3602 

37-82 

39-62 

41-48 

43-25 

45-03 

46-80 

48-75 


+   -24 

+    -06 

-    17 

-   -45 

-   ^79 

-1-20 

-1-66 

-1-19 

-1-73 

-   -39 

-   -16 

-   -08 

-    15 

+   ^69 

+  2-42 

+  1^18 

+  2-89 

+  1-55 

+   -27 

-   -01 

+   -73 

-   -56 

+  1-13 

-   -13 

-   -46 

+    -21 

-   -17 

+  2-37 

+  1-91 

+  3-38 

+  3-83 

+  2-30 

+ 1-67 

-    -02 

+ 1-18 

+    -38 

+    -52 

+    -75 

-   -03 

-1-80 

I  ;:; 
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Sum  of            1 

Age 

Exposed 

to 

Risk 

Deaths 

Adjusted 

Expected 

A 

X 

rfx 

qx 

Deaths 

Actual 

Expected 

Deaths 

Deatlis 

66 

31 

1 

•0575 

1^783 

49 

50-53 

-1-53 

67 

29 

2 

•0625 

1-813 

51 

52-34 

-1-34 

68 

27-5 

•0675 

1-856 

51 

54^20 

-3-20 

69 

28 

"4 

•0725 

2-030 

55 

51V23 

-1-23 

70 

23 

3 

•0775 

1^783 

58 

58-01 

-  •oi 

71 

20 

•0820 

1^640 

58 

59-65 

-1^65 

72 

20 

3 

•0860 

1-720 

61 

61-37 

-    ^37 

73 

16 

3 

•0940 

1-504 

64 

62-87 

+  1-13 

74 

11 

•1040 

1^114 

64 

64-02 

-    ^02 

75 

10 

1 

•1150 

1-150 

65 

65-17 

-   -17 

76 

7-5 

1 

•1280 

•960 

66 

6613 

-   •IS 

77 

5 

•1450 

-725 

66 

66-86 

-    -86 

78 

5 

'2 

•1G40 

-820 

68 

67-68 

+    -32 

79 

3 

1 

•1890 

•567 

69 

68-24 

+    -76 

80 

2 

•2200 

•440 

81 

•2580 

82 

•3040 

.'.'. 

83 

•3590 

84 

•4240 

85 

•5000 

86 

•5880 

87 

•6890 

88 

•8040 

89 

•9340 

90 

1- 

1        ■■■ 

It  is  not  easy  to  compare  the  graduated  results  with  the 
original  facts  where  the  deaths  are  so  few,  but  perhaps  the 
best  and  severest  test  is  to  compare  a  continuous  summation  of 
the  actual  deaths  with  a  like  summation  of  the  expected  deaths 
by  the  graduated  table. 

In  the  table  for  "Consumption — One  Parent^',  the  total 
deaths  by  the  graduated  table  are  within  '5  of  the  total  actual 
deaths  at  17  ages,  namely,  29,  30,  31,  32,  35,  37,  38,  40,  41,  42, 
53,  54,  58,  59,  69,  72,  74;  and  in  the  table  for  "  Childbirth  " 
at  23  ages,  namely,  25,  26,  27,  28,  34,  35,  36,  37,  43,  44,  48, 
49,  50,  51,  58,  60,  63,  70,  72,  74,  75,  76,  78. 

I  have  calculated  annuities  at  3|  per-cent  by  four-figure 
logarithms,  and  the  values  will  be  found  in  the  following  table, 
to  which  I  have  added  the  values  by  the  H^^  Table.  It  will 
be  noticed  that  the  annuities  by  the  "  Childbirth  "  table  are  less 
than  those  by  the  "  Consumption — One  Parent "  table  under 
age  46,  but  better  afterwards. 
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Annuity  Tables,  Z\  per-cent  Interest. 


Consump- 

Consump- 

Ages 

tion — 
One  Parent 

Childbirth 

H" 

Ages 

tion — 
One  Parent 

ChUdbirth 

H"       , 

23 

18-86 

18-63 

19-40 

53 

11-06 

11-25 

12-22 

26 

18-65 

18-12 

19-21 

54 

10-69 

10-92 

11-89 

27 

18-43 

1819 

19-02 

28 

18-20 

1706 

18-82 

55 

10-31 

10-59 

11-55 

29 

17-97 

17-72 

18-G2 

oG 

9-91 

10-25 

11-21 

57 

9-56 

9-92 

10-87 

30 

17-73 

17-48 

18-42 

58 

918 

9-58 

10-53 

31 

17-48 

17-23 

18-21 

59 

8-80 

9-24 

10-18 

32 

17-22 

16-98 

18-00 

33 

16-96 

16-72 

17-78 

60 

8-43 

8-89 

9-84 

34 

16-71 

16-16 

17'55 

61 

8-06 

8-55 

9-49 

62 

7-68 

8-20 

9-15 

35 

16-45 

16-20 

17-33 

63 

7-32 

7-86 

8-81 

36 

16-19 

15-94 

17-09 

64 

6-96 

7-52 

8-47 

37 

15-94 

15-69 

16-85 

38 

15-69 

15-46 

16-61 

65 

G-60 

7-17 

8-14 

!     39 

15-43 

15-23 

lG-36 

66 

G-25 

6-83 

7-80 

67 

5-89 

6-50 

7-47 

40 

15-17 

15-00 

16-10 

68 

5-54 

6-18 

7-14 

41 

14-91 

14-77 

15-84 

69 

5-18 

5-86 

6-80 

42 

14-64 

11-52 

1557 

!     43 

14-37 

14-28 

15-29 

70 

4-82 

5-54 

6-47 

44 

14-08 

1402 

15-00 

71 

4-46 

5-22 

6-14 

72 

4-11 

4-88 

5-82 

45 

13-78 

13-75 

14-71 

73 

3-76 

4-53 

5-51 

46 

13-47 

13-17 

14-41 

74 

3-43 

4-17 

5-22 

47 

13-15 

13-l.S 

14-11 

48 

12-S2 

12-87 

13-81 

75 

310 

3-82 

4-95 

49 

12- 18 

12-55 

13-50 

76 

2-79 

3-47 

4-68 

77 

2-50 

3-12 

4-42 

,     50 

12-13 

12-23 

1319 

78 

2-23 

2-77 

4-16 

51 

11-78 

11-91 

12-87 

79 

1-99 

2-43 

3-91 

52 

11-42 

11-58 

12-55 

These  tables  sliow  that  111  the  case  of  tirst-chiss  lives,  where 
one  parent  has  died  of  consumption,  an  addition  of  3  to  J  years 
of  aire  will  cover  the  extra  risk;  but  where  the  mother  has  died  in 
childbirth  an  addition  of  5  years  under  age  40  should  be 
required;   from  40  to  Ao,  4  years;    and  after  45,  3  years. 

No  great  valuCj  howeverj  must  be  attached  to  these  tables 
where  the  lives  are  under  30  years  of  age^  on  account  of  the 
paucity  of  the  observations. 

It  is  a  practice,  I  believe,  with  some  offices  to  take  these 
lives  at  ordinary  rates  for  endowment  assurances,  and  I  have 
therefore  calculated  the  premiums  for  such  assurances  and 
placed  them  side  by  side  with  the  H^^  rates.  Roughly,  it 
may  be   said  that  the   extra  risk   would   be   covered  by  adding 
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25.  to  the  premium  for  an  assur- 
ance at  45  or  death;  3s.  at  50 
or  death ;  3^.  6d.  at  55  or  death; 
4^.  at  60  or  death;  and  5^.  at 
65  or  death. 

The  figures  which  I  have 
laid  hefore  you  are  very  inte- 
resting in  themselves,  and,  so 
far  as  they  go,  the  statistics 
are  valuable,  but  I  must  con- 
fess that  the  numbers  are  not 
sufficiently  large  to  JTistify  any 
hard  and  fast  rules  being  based 
upon  the  results.  Moreover,  I 
would  strongly  deprecate  any 
attempt  to  justify,  by  these 
figures,  any  relaxation  in  the 
severity  of  the  medical  exami- 
nation, or  to  over-ride  the 
opinions  of  the  medical  advisers. 
I  must  repeat  here  that  these 
figures  apply  only  to  first-class 
lives  who  have  been  subject  to 
strict  examination,  and  who, 
in  the  judgment  of  the  exami- 
ners, were  practically  free  from 
any  extra  risk  of  consumption. 
It  may  be  that  our  medical 
advisers,  if  they  read  this  paper, 
will  be  assisted  in  forming  a 
judgment  as  to  the  value  of  the 
extra  risk  in  future  cases,  and 
if  they  should  find  my  figures 
valuable  in  even  a  slight  degree, 
my  labour  will  not  have  been 
in  vain. 

There  have  been  many  pet 
theories  respecting  the  degree 
of  virulence  of  the  consump- 
tive taint,  according  to  various 
conditions  and  circumstances, 
which,  with  the  few  figures  at 
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command,  I  have  been  unable  to  investigate,  but  which  it  would 
be  interesting  to  consider  if  we  should  happen  to  get  a  much 
larger  number  of  statistics.  For  instance,  I  believe  it  is  a  rule 
amongst  some  of  the  American  offices  to  absolutely  decline  all 
cases  where  there  is  evidence  of  two  cases  of  consumption  in  the 
family.  The  cases  in  my  statistics  embrace  140  lives  and  33 
deaths,  omitting  childbirth  (Tables  of  Observation  V,  VI,  IX, 
and  XII),  and  the  facts  certainly  do  not  justify  the  theory,  for 
the  mortality  in  these  tables  is  as  good  as  any  under  observation. 
It  appears  to  me  that  the  rule  is  too  drastic,  and  all  that  is 
required  is  increased  caution  on  the  part  of  the  medical  officer. 

Then,  again,  there  is  a  little  pet  theory  that  the  risk  is 
greatei'  where  the  age  of  the  applicant  is  less  than  the  age  at 
death  of  the  relative  who  died  of  consumption.  The  cases  are 
not  numerous  enough  to  justify  any  conclusion  being  drawn  from 
them,  but  I  cannot  find  that  that  had  any  weight  with  the 
medical  examiners  in  selecting  these  lives,  nor  have  I  any  reason 
to  suppose  that  the  mortality  would  be  different  from  the  rest  of 
the  class. 

Another  theory  is  that  a  person  who  is  born  within  7  years 
of  the  parentis  death  is  a  ))ractically  uninsurable  life.  Of  that  I 
cannot  speak  at  all,  because  the  date  of  death  of  tlic  parents  is  not 
recorded  on  the  papei's. 

There  is  still  another  theory,  tliat  the  time  of  the  greatest 
risk  of  the  hereditary  taint  being  develoi)ed  is  in  early  manhood; 
and  that  v/hen  that  time  is  past  and  the  applicant  is  of  sound 
constitution,  and  in  every  respect,  but  for  the  family  history,  a 
tirst-class  life,  then  the  risk,  as  is  actually  shown  bv  these  figures, 
is  small. 

Personally,  I  have  a  great  respect  for  the  last  theory ;  and 
I  am  inclined  to  think  that  all  ])ersons  under  26  years  of  age 
who  had  a  parent  die  of  consumption  or  childbirth  should  be 
charged  the  premium  for  age  30,  but  that  after  the  age  of  25  an 
addition  of  from  5  to  3  years  is  quite  sufficient  to  cover  the  risk. 

In  conclusion,  I  would  desire  to  express  a  strong  hope  that 
others  will  be  induced  by  this  paper  to  extract  the  experience 
with  regard  to  the  history  of  consumption  from  the  records  of 
their  own  offices.  I  have  jjurposely  recorded  the  observations  in 
such  a  way  that  they  could  be  combined  with  other  observations, 
and  if  other  offices  undertook  a  similar  task,  we  should  obtain  in 
time  a  sufficient  mass  of  statistics  to  make  our  conclusions  really 
valuable. 

~^For  Discussion,  stt  puffu  124. 
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Remarks  on  Consumption  in  relation  to  Life  Assurance.  By 
T.  Glover  Lyon,  M.A.,  M.D.,  Assistant  P/n/sician  to  the 
Victoria  Park  C/ieist  Hospital,  one  of  the  Medical  Officers 
of  the  Mutual  Life  Assurance  Society. 

[Read  before  the  Institute.  29  Februaiy  1892.] 

J_  HE  subject  of  consumption  in  relation  to  insurance  is,  perhaps, 
the  one  of  all  others  which  calls  for  co-operation  between  actuary 
and  medical  officer,  yet  up  to  the  ])resent  time  it  has  been  left 
in  the  hands  of  the  medical  officer  alone.  The  result  has  been 
that  when  the  question  of  ratiug-up  on  account  of  a  family  taint 
of  consumption  has  arisen,  it  has  been  decided  by  certain  arbitrary 
rules  founded  upon  the  personal  impressions  of  the  medical 
officer.  Such  a  condition  of  things,  at  one  time  unavoidable,  has 
no  justification  now,  for  there  is  ample  material,  I  am  told,  in 
London,  if  made  use  of,  to  settle  the  question  on  equitable  lines, 
according  to  strict  actuarial  principles. 

The  President  of  the  Institute  of  Actuaries  some  months  ago, 
with  much  wit  and  some  truth,  said,  "  doctors  step  in  where 
actuaries  fear  to  tread. '^  But  as  far  as  consumption  is  concerned, 
if  doctors  have  ventured  into  the  province  of  the  actuary,  it  has 
been  with  great  reluctance  and  under  pressure.  The  actuaries, 
knowing  the  doctors  could  not  swim,  pushed  them  into  deep 
water.  They  have  laughed  long  enough  at  their  clumsy  aquatic 
struggles — it  is  time  they  came  to  the  rescue. 

A  short  glance  over  the  general  subject  of  phthisis,  so  far  as 
it  concerns  life  assurance,  may  not  be  amiss  here. 

Consumption  is  now  clearly  made  out  to  be  caused  by  the 
entrance  into  the  body,  and  growth  there,  of  a  specific  germ — 
a  microscopic  rod  called  the  tubercle  bacillus.  The  disease  germ 
is  frequently  found  in  the  expectoration  of  consumptive  patients, 
and  there  is  little  doubt  that  the  disease  is  disseminated  chiefly 
by  means  of  dust  formed  by  the  drying  of  the  expectoration  of 
phthisical  patients. 

The  degree  to  which  persons  are  subjected  to  the  infection 
varies  according  to  the  circumstances  in  which  they  live. 

The  susceptibility  to  the  disease  varies  in  different  persons,  and 
in  the  same  person  according  to  the  condition  of  his  health.  It 
would  also  seem  to  vary  according  to  his  age. 

Though  disputed  by  some,  there  is  little  doubt  that  persons 
specially  susceptible  to  the  disease  are,  as  a  rule,  of  delicate 
constitutions. 

The  susceptibility  to  phthisis,  as  in  all  zymotic  diseases,  is 
largely  hereditary. 
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There  is  no  reason  to  suppose  that  the  actual  disease  is 
transmitted  from  parent  to  offspring,  and  the  fact  that  phthisis  is 
rare  in  childhood  would  ])oint  to  the  conclusion  that  if  such 
transmission  does  take  ])lace,  it  is  only  in  exceptional  cases. 

With  these  considerations  in  mind,  the  following  method  for 
guarding  insurance  offices  from  loss  is  indicated: 

1.  Let  s])ecial  classes  be  formed,  according  to  the  different 

varieties  of  consumptive  family  history,  and  let  the 
extra  risk  corresponding  to  these  classes  be  ascertained 
and  charged. 

2.  In  the  examination  of  applicants  having  a  consumptive 

family  history,  let  great  care  be  taken  to  acec])t  only 
those  who  are  robust,  and  whose  occupations  do  not 
specially  ex])ose  them  to  the  infection  of  the  disease. 
The  first  is  actuarial,  the  second  medical  work. 
How  far  tlu!  offices  have   been  protected  from   loss  by  eon- 
sum])tion  generally  will  be  seen  by  the  following  com])arison  of 
the  death-rate  from  consumption,  deduced  from  the  experience  of 
three    insurance    offices    with    those    recorded    of    males    in    the 
Registrar-General's  Report  [Sujjplement ,  1885): 


Age 
at  Death 

Insurance  Offices 

Registrar- 
General 

Deaths 

per  Mille 

per  Annum — 

Males 

Policies  at 
Kisk 

Deaths              Deaths 
from               per  Mille 
Plithisis         per  Annum 

20-24 
25-34 
35-44 
45-54 
55-64 

10,253 

88,294 

130,721 

106,988 

57,412 

21                2-05 
203                 2-29 

299                 2-28 
186                1-93 
103                1-79 

3-09 
3-70 
4-12 
3-86 
3-19 

20-64 

392,668 

802 

2-06 

3-76 

From  the  same  supplement,  it  a]jpears  that  the  percentage  of 
children  dying  of  consumj)tion  is  very  small.  The  effect  of  age 
upon  the  frequency  to  contract  phthisis  is  thus  I'cferred  to  in  a 
standard  medical  text-book  published  before  1885: — ''No  age 
"  is  free  from  liability  to  tuberculosis;  it  is  extremely  common 
"  in  young  children;  but,  putting  these  on  one  side,  the  age  of 
"  greatest  liability  is  from  20  to  30  or  35."  I  have  quoted  this 
to  show  how  erroneous  results  are  a])t  to  be  when  founded  upcni 
medical  experience  alone. 

The  following  tables  give  the  deaths  which  have  occurred 
from    various     causes    amonji'st     members    of    the    Mutual     Life 
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Ratio  to 
100  Deaths 

5-49 
•39 
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•78 

4-31 

2-36 

14-12 
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Table  of  the  Comparative  Ratio  of  Deaths  from  Various  Causes. 


Mutual, 

One 
Parent, 
of  Con- 
sumption 

Mutual, 
Mother, 
of  Child- 
birth 

Mutual, 
Colla- 
terals, of 

Con- 
sumption 

Scottish 
Widows' 

P'und, 
1815-1S73, 
General 

British 
Empire 
Mutual. 
1847-1878, 
General 

Class  I — Zymotic. 

Miasmatic  ..... 

Dietic 

Others 

Class  II — Constitutional. 

Dropsy        ..... 
Cancer         ..... 
Tuiiiour.s,  &c.       .... 
Tubercnliir           .... 

4-76 

7-35 

3-09 
1-03 

11-89 
•78 
•02 

4-76 

7-35 

4-12 

12^69 

6-95 

4-76 

2-38 

1-76 

19-05 

1-17 

1-47 

16-18 

6-19 

2-06 

12-37 

7^58 

17-75 

30-95 

19-12 

20-62 

13-00 

17-75 

Class  III — Local. 

Nervous  System 
Orgaus  of  Circulation 
Respiratory  Orpfans     . 
Digestive  Organs 
Uriniiry  Organs  . 
Organs  of  Locomotion 
Integumentary  System 
Organs  of  Generation 

16-67 
9-53 

19-05 
9-52 

2-38 

13-24 
13-23 
13-24 
14-71 
7-35 

21-65 
18-56 
12-37 

9-28 
5-15 

21-00 

14-20 

12-91 

11-50 

5-86 

•43 

•18 

•14 

16-24 

1104 

14-66 

11-93 

4-75 

1-13 

-44 

60-19 

Class  IV— Development. 

Old  Ase 

Childbirtli,  &c 

Classes  V  and  VI. 

Violent  and  Sudden  Deatlis 

Class  VII. 

Causes  not  classified   . 

57-15 

61-77 

67-01 

66-22 

4-76 

1-47 

3-09 

4-30 

2-89 
-98 

3-87 

2-38 

8-82 

5-16 

3-15 

4-00 

1-47 

-64 

7-24 

100- 

100- 

100- 

100- 

100- 

Assurance  Society  with  consumptive  family  history,  arranged  in 
the  chisses  which  it  is  usually  considered  advisable  to  adopt. 
In  the  second  of  these,  comparison  is  made  wdth  the  causes  of 
deaths  occurring  amongst  the  general  body  of  some  other  life  offices. 
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The  excess  of  mortality  from  consum})tion  in  the  class  where 
one  parent  died  is  in  accordance  with  the  conclusions  come  to  by 
medical  examiners. 

I  may  add  that  the  percentage  of  deaths  from  consumption 
compared  with  other  causes  has  been^  for  the  period  1836-1890, 
8*5  per-cent. 

The  question  of  the  value  of  age  in  selecting  lives  with 
consumptive  family  history  can  be  settled  only  by  actuarial 
investigations.  There  are  no  data  in  the  hands  of  medical  men  to 
disprove  or  prove  any  theory  that  may  be  formulated.  There  is, 
however,  an  impression  amongst  medical  examiners  that  lives 
which  have  lived  longer  than  the  relative  who  died  of  consumption, 
are  better  than  those  that  have  not  done  so. 

Again,  the  question  as  to  how  far  the  age  of  the  applicant 
alone  should  influence  his  selection  remains  unsettled,  but  could 
no  doubt  be  put  at  rest  by  collecting  a  larger  number  of  statistics 
from  the  insurance  offices.  From  a  medical  point  of  view,  one  is 
tempted  to  defer  the  examination,  in  the  case  of  phthisical  family 
history,  on  the  principle  that  the  older  a  man  is  the  easier  it  is  to 
judge  of  his  constitution. 

The  rule  by  which  all  applicants  born  within  seven  years  of 
the  death  of  their  phthisical  parent  are  refused  does  not  hold  at 
the  Mutual,  and  is,  I  imagine,  becoming  obsolete — it  is  a  relic  of 
the  idea  that  consumption  was  entirely  hereditary  or  develop- 
mental, and  was  not  dependent  upon  the  entry  of  a  germ  from 
without. 

The  fact  brought  out  by  the  Mutual  figures  that  childbirth  in 
the  mother  may  be  regarded  as  equivalent  to  consumption  is 
very  interesting.  No  doubt  in  many  of  the  cases  when  child- 
birth is  given  as  the  cause  of  death,  the  real  one  is  consumption; 
but  apart  from  this,  the  higher  mortality  in  this  class  is  not 
surprising  when  we  remember  that  the  inability  to  perform  a 
natural  function  denotes  a  feeble  vitality  —  a  condition  pre- 
eminently hereditary. 


Discussion  on  the  papers  or  Mr.  Manly  and  Dr.  Lyon. 

The  President  (Mr.  B.  Newbatt)  was  glad  to  know  tliat 
they  had  present  several  medical  men,  who  were  not  only  skilled 
examiners  in  connection  with  insurance  comijanies,  but  who  also  had 
a  special  knowledge  of  the  terrible  disease  consumj^tion ;  and  he 
hoped  they  would  take  part  in  the  discussion.  He  should  like  to 
say  that  be  was  not  that  ''President  of  the  Institute  of  Actuaries" 
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who  enunciated  tlie  startling  doetrino  that  "  doctors  step  in  where 
actuaries  fear  to  tread."  He  had  been,  during  the  whole  course  of  his 
business  life,  so  closely  associated  with  medical  men  of  eminence,  who 
brought  their  stores  of  knowledge  and  acuteness  to  the  consideration 
of  questions  of  this  kind,  that  he  shoidd  be  the  very  last  man  to 
wish,  in  the  slightest  degree,  to  detract  from  the  great  value  which 
medical  science  had  conferred  ujjon  the  cause  of  life  assurance.  He 
called  upon  the  two  referees  to  open  the  discussion. 

Mr.  James  Cuisiiolm  said  that  consumption  was  a  disease  which 
pre-eminently  attacked  and  developed  itself  in  lives  at  the  assuring 
ages.  Seeing  that  that  was  the  case,  it  was  perhaps  surprising  that 
so  few  statistics  had  been  brought  forward.  Many  reports  had 
been  made  \i\m\\  the  mortality  experience  of  diiferent  offices,  but 
there  was  no  published  record  dealing  with  the  one  di.sease  con- 
sumption, in  such  full  detail  as  in  Mr.  ]\lanly's  paper.  They  must 
not  expect  to  attain  finality  at  the  outset,  and  Mr.  Manly  had  shown 
the  spirit  in  which  he  submitted  his  paper  by  giving  the  full  facts  so 
as  to  enable  others  to  contribute  their  experience  for  comparison.  In 
Mr.  Manly's  "  Summary  of  Observations",  there  were  given  G7  eases 
in  which  the  father  only  was  afflicted  with  consumption,  71  in  which 
the  mother  only  was  so  afflicted,  and  208  in  which  the  mother  died 
in  childbirth.  He  seemed  to  imply  that  in  those  cases  where  the 
mother  died  in  childbirth  the  cause  of  death  ought  to  have  been 
truly  stated  as  consumption.  He  (Mr.  Chisholm)  agreed  that 
in  the  great  majority  of  cases  submitted  to  insurance  offices  in 
which  the  mothers  were  stated  to  have  died  in  childbirth,  it  was 
found  that  the  cause  of  death  was  really  consumption.  He  did 
not  understand  how  Mr.  Manly  had  been  able,  from  internal  evidence, 
to  decide  absolutely  that  the  mothers  in  those  cases  did  die  of  con- 
sumption ;  but,  assuming  the  deduction  to  be  correct,  they  found  there 
were  67  cases  in  which  the  father  died  of  consumption,  and  279  cases 
in  which  the  mother  died  of  consumption  or  in  childbirth.  He  had 
never  heard  that  fathers  were  less  subject  to  consumption  than 
mothers,  or  males  than  females,  and  he  could  not  understand  at  first 
sight  how  this  disproportion  between  the  two  sets  of  figures  arose. 
He  could  only  suppose  that,  as  in  the  case  of  the  mother  the  real 
cause  of  death  was  covered  up  by  the  statement  that  it  happened  in 
childbirth,  so  when  fathers  died  of  consumption  the  cause  of  death 
was  stated  to  be  bronchitis,  congestion  of  the  lungs,  pneumonia,  or 
some  such  disease.  He  did  not  say  that  the  offices  were  fraudulently 
deceived.  The  word  "  consumption"  was  a  very  ugly  one,  and  people 
did  not  like  it  to  be  known  that  it  had  occurred  in  the  family.  As 
regards  the  conditions  under  which  the  observations  were  made, 
he  asked  whether  the  mode  of  selection  was  the  same  now  as  it 
was  fifty  years  ago.  Mr.  Manly  said  they  were  all  first-class  lives. 
So  they  were,  in  the  sense  that  they  had  passed  the  scrutiny  of  a 
medical  man  who  had  brought  to  bear  his  best  judgment,  but  he  must 
have  been  governed  by  the  theories  in  vogue  at  the  time.  If  they 
found  there  was  an  idea  in  the  medical  world  at  the  time  of  selection 
that  physique,  conformation,  robustness,  had  nothing  to  do  with 
a  tendency  to  develop  consumption,  they  could  imagine  that  the 
doctor  would  admit  lives  irrespective  of  the  fact  that  father  or  mother 
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liad  died  of  consumption,  so  long  as  there  was  no  positive  disease  or 
malformation  to  be  found  in  the  applicant.  In  many  cases  it  was 
undoubted  that  lives  passed  30  or  40  years  ago  would  not  have  been 
passed  at  the  present  time,  or  would  only  have  been  accepted  at  a 
considerably  increased  rate  of  premium.  In  his  own  office,  he  found 
that  for  the  period  from  25  to  50  years  ago  they  were  in  the  habit  of 
disregarding  family  historj-  altogether.  That  was  found  in  practice 
to  lead  to  an  increased  rate  of  mortalit}-.  The  practice  was  changed, 
and  those  whose  parents  had  died  from  consumption  were  put  in  a  class 
by  themselves,  and  charged  with  a  premium  considered  adequate  to  the 
risk — generally  representing  five  years'  addition  to  the  real  age.  The 
result  was  found  still  more  unsatisfactory,  not  on  theoretical  but  on 
practical  grounds.  If  the  applicant  could  get  insured  elsewhere  at 
the  ordinary  rates  he  would  do  so,  and  the  result  was  that  the  special 
class  contained  those  lives  that  could  not  get  insured  elsewhere, 
and  did  not  retain  those  personally  robust  and  healthy.  Following 
on  this  further  experience,  the  practice  was  again  changed,  and 
that  one  adopted  which  he  believed  was  now  followed  by  a  great 
many  other  offices,  of  diffi^rentiating  between  one  life  and  another,  and 
if  a  life  had  attained  the  age  of  35  without  any  indication  of  disease, 
and  had  a  good  physique,  conformation,  weiglit,  and  occupation,  and 
if  the  age  at  which  the  father  or  mother  had  died  were  passed,  it  was 
probably  admitted  at  ordinary  rates.  Below  35  it  would  be  looked 
upon  with  very  great  caution,  and  at  the  younger  ages  especially 
it  would  be  rated  up  heavily  or  declined.  From  the  other  tables  he 
thought  it  would  be  legitimate  to  draw  the  conclusion  that,  if  they 
omitted  those  lives  where  the  father  or  mother  died  of  consumption 
under  age  25,  they  might  exclude  a  great  deal  of  the  extra  risk  of 
consumption,  and  then  the  i-esults  shown  by  Tables  I,  II,  and  III, 
would  be  very  similar  to  those  of  Tables  X,  XI,  and  XII. 

Mr.  George  Kixg  said  that,  as  illustrating  the  danger  of  trusting 
too  much  to  statistics  without  giving  due  weight  to  the  number  of 
observations,  he  might  point  out  that  where  both  father  and  mother  and 
some  collaterals  had  died  of  consumption  they  did  not  have  a  single 
death.  They  must  be  careful  how  they  judged  of  percentages  only, 
and  the  actual  totals  must  be  borne  in  mind.  The  first  interesting 
fact  that  came  out  from  Mr.  Manly's  enquiry,  was  that  it  did  not 
make  very  much  difference  whether  it  was  the  father  or  mother  who 
died  of  consum])tion.  He  had  believed  that  the  death  of  the  mother 
was  a  very  much  more  serious  blot  in  a  family  history  than  that  of 
the  father,  but  from  these  statistics  that  did  not  appear  to  be  the 
case.  Another  peculiarity  was  the  fatality  when  mothers  had  died  in 
childbirth,  not  of  consumption.  The  fact  that  there  wei'e  69  deaths 
of  the  father  from  consumption  and  83  of  the  mother  where  it  was 
certainly  consumption,  would  go  to  show  that  probably  consumption 
was  not  the  cause  of  death  in  any  considerable  number  of  those  208 
cases  of  deaths  in  childbirth.  It  would  be  useful  to  have  statistics  of 
deaths  from  consumption  where  there  was  no  consumptive  family 
history.  The  Scottish  Widows'  Fund  at  each  septennial  valuation 
gave  a  table  of  causes  of  death,  the  numbers  at  risk  at  each  interval 
of  ages,  and  the  deaths  from  each  cause,  and  from  that  one  could 
work  out  results  of  the  most  valuable   kind.      The   figures   of   the 
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Scottisli  Widows  were  mucli  more  favourable  tlian  those  quoted 
by  Dr.  Lyon,  and  in  many  cases  were  more  than  50  per-cent  below 
the  death-rates  from  consumption  in  the  general  population.  That 
was  in  large  part  due  to  medical  selection.  Consumption  usually 
took  some  years  to  produce  a  fatal  result,  and  during  that  period 
the  life  was  ineligible  for  insurance.  As  to  the  matter  of  gradua- 
tion, Mr.  Manly  exjjlained  very  clearly  how  he  required  to 
take  certain  large  groups  in  order  to  get  a  smooth  sequence 
of  value,  and  there  was  some  danger  in  such  arbitrary  methods  of 
grouping.  But  in  Mr  Manly 's  hands  the  results  might  be  trusted, 
because  they  were  afterwards  fully  tested  by  putting  side  by  side  for 
each  year  of"  life  the  expected  and  the  actual  deaths.  The  (juestion  of 
heredity  in  consumption  was  a  most  interesting  one,  and  if  one  might 
judge  from  what  Dr.  Lyon  and  other  medical  men  had  said,  it  seemed  to 
be  thought  that  heredity  was  a  susceptibility  to  disease  but  not  tlie 
disease  itself,  and  that  the  disease  had  to  be  introduced  by  an  outside 
agent  altogether.  As  scarlet  fever  was  infectious  and  not  hereditary, 
so  pos.sildy  it  might  be  found  that  consumj)tion  was  infectious  more 
than  hereditary.  He  joined  in  ]\[r.  Manly's  hope  that  there  might 
some  da\'  be  a  union  among  companies  for  the  purpose  of  making  a 
collective  investigation  of  the  subject. 

Dr.  Lyon,  referring  to  Mr.  Chisholm's  remark  as  to  the  change 
in  regard  to  medical  examination,  said  that  when  looking  over  a  number 
of  old  declined  proposal  papers  of  the  Mutual,  he  came  to  the  conclusion 
that  Dr.  Brinton,  who  was  the  medical  examiner  of  most  of  the  town 
cases,  was  quite  as  well  able  to  find  out  whether  a  man  was  robust  or 
not  as  anyone  at  the  present  day.  He  noticed  that  occasionally,  where 
there  was  a  family  history  of  consumption.  Dr.  Brinton  refused  a  life  on 
apparently  somewhat  frivolous  grounds.  But  it  could  be  seen  jjerfectly 
well  that  Dr.  Brinton  thought  it  was  not  a  robust  life,  and  refused  it 
reall}'  on  that  account.  He  believed  the  lives  accepted  by  the  office,  say 
20  years  ago,  as  robust  lives,  were  as  likely  to  have  been  robust  lives  as 
those  passed  yesterday.  The  cause  of  death,  childbirth,  simply  meant 
that  and  nothing  else,  and  the  cases  were  put  in  a  class  alone.  With 
respect  to  consumption,  they  only  included  tho.se  cases  in  which  they 
were  practically  certain  that  death  was  due  to  that  disease.  He 
hoped  that  as  the  result  of  the  discussion  other  offices  would  make 
investigations,  so  that  the  medical  officers  might  be  relieved  of  some 
responsibility. 

Dr.  Pollock  said  that  there  could  be  no  doubt  that  the 
influence  of  the  parent  was  supreme  in  governing  the  heredity 
of  consumption,  and  he  believed  the  condition  of  collateral  relatives 
had  not  much  to  say  in  regard  to  it.  Those  two  points  had  been 
clearly  laid  down  in  the  paper,  which  was  the  result  of  a 
compilation  of  facts  extending  over  50  3'ears.  He  believed  with 
Mr.  Chisholm  that  childbirth  commonly  included  consumption, 
but  that  it  must  be  held  also  to  include  the  ordinary  incidents 
of  childbirth,  such  as  hemorrhage  and  puerperal  fever.  They 
were  constantly  being  deceived  by  the  public  on  that  point,  and 
medical  officers  could  not  be  too  minute  in  their  cross-examination  or 
too  careful  to  get  certificates  from  Somerset  House  to  prove  what  was 
the  real  cause  of  death  when  childbirth  had  been  put  forward.     He 
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was  personally  gratified  to  fiud  that  the  paper  was  a  large  contrihution 
of  facts  to  the  truth  of  heredity.  The  office,  the  Mutual,  did  not 
apparently  start  with  the  idea  that  heredity  was  to  be  much 
considered.  They  were  taking  first-class  lives  only,  and  at  that  time, 
as  Mr.  Chisholm  had  correctly  stated,  it  was  not  the  habit  for  medical 
officers  of  companies  to  lay  much  stress  on  famil}^  history.  The  fact 
now  came  out,  not  only  about  phthisis  but  about  several  diseases,  that 
heredity  was  a  main  factor.  If  they  found  that  the  father  or  mother 
had  influence  in  transmitting  consumption,  and  that  the  collateral 
relatives  of  the  same  generation  did  not  influence  the  life  in 
question,  they  must  see  that  something  had  been  transmitted  by  the 
parent.  What  was  "transmitted"?  Was  it  a  germ,  a  bacillus,  some- 
thing tangible  that  could  be  weighed  in  the  balance,  that  could  be 
analyzed  chemically  or  could  be  jtlaced  under  a  microscope  ?  Perhaps 
not.  But  it  might  be  said  that  it  was  a  susceptibility,  a  liability. 
How  could  a  susceptibility  be  transmitted  ?  What  could  be  trans- 
mitted except  something  tangible  ?  That  a  mere  susceptibility  was 
transmitted  he  could  not  believe.  The  transmitted  dLsease  or 
susceptibility  manifested  itself  very  often  at  a  certain  age  in  the 
same  family.  He  knew  of  families  many  of  whom  had  died  at  the 
ages  of  25  or  27  of  phthisis.  He  knew,  also,  that  forms  of  disease 
were  transmitted.  Some  varieties  ran  on  for  years  and  did  not 
eventually  kill,  such  as  were  called  fibroid  phthisis ;  others  came 
rapidly  to  a  conclusion.  He  had  noticed  in  families  that  the  forms  of 
disease  were  transmitted,  that  the  father  transmitted  to  the  child  a 
rapid  form  which  killed  him  in  six  months  at  the  age  of  25  ;  that  a 
brother  grew  up  to  the  same  age  and  died,  and  a  sister,  and  so  on. 
Then  there  must  be  something  more  tangible  than  a  susceptibility, 
something  more  than  a  prepared  bed  well  manured  in  which  the  seed 
was  to  grow.  He  was  glad  to  hear  Mr.  Manly  state  that  medical 
investigation  should  be  most  strictly  carried  out,  in  addition  to 
enquiry  into  family  history;  and  if  the  family  history  was  fairly  given, 
and  medical  investigation  rejected  those  who  were  not  robust,  or  had 
had  a  consumptive  parent,  they  would  arrive  at  the  greatest  safety-  in 
insuring  life.  It  was  suggested  that  they  should  have  uniformity  of 
rating.  The  offices  saw  through  the  same  spectacles,  they  had  the 
same  interest  at  heart,  the  same  knowledge  to  go  upon,  and  therefore 
should,  he  thought,  arrive  at  a  greater  uniformity.  He  thought 
Mr.  Manly  did  not  add  sufficient  rating  for  consumptive  parents.  The 
father  transmitted  that  which  he  had  proved  increased  the  mortality 
24  per-cent  and  the  mother  about  25  per-cent.  As  physician  to  the 
Consumption  Hospital,  he  could  say  that  the  figures  quoted  were  not 
brought  forward  to  illustrate  a  theor}',  but  as  facts.  They  were 
bricks  which  must  be  made  use  of,  if  it  was  desired  to  build  up  a 
history  of  consumption. 

Dr.  Mackenzie  said  that  he  was  much  struck  with  the  second  of 
the  general  conclusions  arrived  at  by  the  author,  that  cases  of  con- 
sumption in  a  family  other  than  in  a  parent  might  be  disregarded 
where  the  applicant  Avas  perfectly  sound.  Mr.  Chisholm  had  truly 
obsei'ved  that  there  was  the  greatest  difficulty  in  getting  an  accurate 
account  of  the  deaths  of  parents.  It  would  be  admitted  by  all  who 
had   seen   much  of  consumption,  that  a   very  strong   factor  in  the 
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causation  of  the  disease  was  heredity,  and  if  a  brother  or  sister  had 
died  from  consumption  it  was  very  strong  evidence  of  a  tendency  in 
the  family  to  consumption.  Having  analyzed  to  some  extent  the 
evidence  upon  which  Mr.  Manly  had  founded  his  second  conclusion, 
he  had  noticed  what  Mr.  Chisholm  had  also  pointed  out,  namely, 
that  if  they  combined  Tables  I,  II,  aud  III,  and  in  the  same 
way  Tables  X,  XI,  and  XII,  they  found  a  much  larger  propor- 
tion of  young  Uves  in  the  first  three.  That,  no  doubt,  had  a  good 
deal  to  do  with  the  results  on  which  the  second  conclusion  was 
founded. 

Mr.  H.  R.  Hardixg  referred  to  the  statement  made  by  Mr. 
Manly,  that  some  offices  accepted  lives  N\4th  a  consumptive  tendency 
at  the  ordinary  rate  under  the  endowment  assurance  table.  He  hoped 
that  was  not  the  usual  practice,  as  it  was  undoubtedly  the  fact 
that  with  such  lives  the  heaviest  mortality  was  in  the  earliest  years 
of  the  assuranee.  The  Washington  Life  Office  in  IS90  issued  a 
report  in  reference  to  the  ileaths  of  its  lives  assured.  The  report 
gave  the  causes  of  death  of  2.000  lives,  of  whom  353  died  of  eon- 
sumption.      Of  these  latter,  dividing  into  two  groups  only — 

73  09  per-cent  entered  under  40  years  of  age,  and 
26'91        .,  ,,        over  that  age. 

Then,  in  regard  to  their  ages  at  death: 

76"77  per-cent  were  under  50  years  of  age. 
23"23        ,,  ..     50  years  of  age  or  over. 

Then,  in  regard  to  the  effect  of  medical  examination,  the  report 
showed,  that  of  the  353  deaths,  there  occurred : 

In  the  first  vear  of  insurance  10"90  per-cent. 

2nd  '  .,  ..  22-47 

Z      3rd  to  '5th  (inclusive)  24-18       \, 

„      6th  to  10th  ..  17-36       „ 

Above  the  10th  year  13-94 

These  figures  seemed  to  show,  that  in  the  case  of  lives  with  a  con- 
sumptive tendency,  medical  examination  was  of  little  or  no  avail 
beyond  the  first  year.  The  report  confirmed  Mr.  Manly's  conclusion 
that  consumption  in  the  parents  was  of  greater  importance  than 
amongst  the  brothers  and  sisters — the  relative  mortality  in  the 
former  case  being  double  the  latter.  It  was  also  shown,  that  in  the 
case  of  a  life  with  a  tendency  to  consumption,  the  percentage  of 
deaths  was  only  613  when  the  weight  of  the  assured  was  above  the 
standard;  that  it  was  2727  when  the  weight  was  at  the  standard: 
but  4S-39  when  the  weight  was  under  the  standard.  That  was  an 
important  conclusion,  showing  that  in  any  futui-e  investigation 
weight,  as  compared  with  height,  must  be  a  material  factor,  in 
addition,  of  course,  to  occupation. 

The  President  said  that  the  one  thing  that  had  most  impressed 
itself  on  his  mind,  in  reading  the  statistics,  was  the  necessity  of 
the  caution  which  had  been  given  by  Mr.  Manly  in  respect  of  the 
smallness  of  the  number  of  facts.     Mr.  Manly  had  said  that.  "  so  far 
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as  these  observations  have  any  weight,  cases  of  consumption  in  the 
family,  other  than  in  a  parent,  may  he  disregarded  where  the 
applicant  is  perfectly  sound."'  He  (the  President)  was  not  prepared, 
even  on  the  strength  of  those  tigures,  to  accept  that  as  a  general 
statement  which  might  be  relied  upon.  The}'  had  heard  from 
Dr.  Pollock — as,  indeed,  they  would  all  expect  on  a  priori  grounds — 
that  if  consumption  was  a  transmissible  disease,  they  had  to  deal 
with  a  very  much  more  serious  fact  when  it  was  the  parent  who  had 
manifested  the  disease  rather  than  a  collateral.  Dr.  Mackenzie, 
differing  somewhat  from  Dr.  Pollock,  thought  that  death  amongst 
collaterals  was  serious  evidence  of  taint  of  heredity,  even  though  the 
disease  had  not  manifested  itself  in  either  parent.  There  was  a 
popular  idea  that  those  diseases  often  skipped  a  generation,  and  if 
that  were  so,  the  presence  of  consumption  in  a  collateral  might  be 
evidence  that  a  grandfather  or  grandmother,  even  though  the  father 
and  mother  had  themselves  escaped,  might  have  transmitted  the 
disease.  Mr.  King  had  already-  pointed  out  an  anomalous  result,  due 
to  the  smallness  of  the  observations,  and  others  might  be  mentioned. 
That  led  him  to  the  suggestion  which  ]\Ir.  Manly  had  thrown  out, 
that  the  othees  should  combine  their  experience.  As  a  general 
proposition,  no  one  was  more  willing  than  himself  to  give  assent  to 
that  aspiration,  but  he  was  not  sure  that  the  times  were  propitious 
for  any  such  proceeding.  They  were  living  in  days  when  they  could 
not  afford  to  be  frank.  The  meannesses  and  sinuosities  of  modern 
competition  were  such,  that  he  doubted  whether  in  many  cases  they 
would  be  well  advised  to  lay  before  the  world  at  large  many  of  the 
facts  which  were  in  the  keeping  of  some  of  them.  Keference  had 
been  made  to  the  desirableness  of  uniformity  of  rating.  That  was 
only  another  phase  of  the  same  problem.  Dr.  Pollock  had  been  bold 
enough  even  to  suggest  uniformitv  of  rating  with  regard  to  invalid 
lives.  He  would  remind  Dr.  Pollock,  in  the  first  place,  that  there 
was  no  such  thing  as  uniformity  of  rating,  even  with  regard  to 
healthy  lives.  Practically,  there  were  no  two  tables  of  rates  for 
healthy  lives  exactly  the  same.  But  that  was  not  the  most 
important  point  of  the  case.  There  was,  further,  that  most 
honourable  reason,  that  judgment  necessarily  differed  with  regard 
to  difficult  cases.  That  in  itself  was  a  factor  which  could  not 
possibly  be  eliminated,  and  he  was  not  quite  sure  that  it  was  one  they 
would  desire  to  eliminate.  And,  in  the  third  place,  they  had  to  deal 
with  that  terrible  thing  called  competition.  It  had  been  said  that 
when  they  rated  up  lives  they  did  not  secure,  probably,  more  than  one- 
half,  and  the  worse  half — those  who  either  accepted  their  dictum 
because  they  knew  they  had  got  the  best  of  it,  or  had  failed  to 
get  better  terms  elsewhere.  He  therefore  feared  that  the  idea  of 
uniformity  of  rating  was  one  of  those  things  which  must  be  classed 
amongst  chimeras.  Of  one  thing,  however,  they  would  all  be  certain, 
that  the  labour  of  Mr.  Manly  was  not  in  vain.  He  had,  if  not 
by  his  actual  deductions,  at  least  by  his  methods  and  processes, 
set  them  an  example  which  they  would  be.  he  hoped,  in  many  cases 
only  too  glad  to  follow. 

Mr.  Ma>'lt,  in  reply,  said  that  when  he  commenced  to  collect  his 
facts,  he  feared  the  subject  was  almost  too  difficult  to  deal  with,  as 
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there  were  so  many  combinations,  and  that  when  they  were 
unravelled  he  would  obtain  so  few  facts  in  each  class  that  the\'  would 
be  of  ver}'  little  use.  As  the  matter  grew,  however,  it  really 
appeared  that  the  facts  might  be  made  of  some  value,  and  hence  their 
ap])earance  in  their  j)resent  form.  AVith  reference  to  the  peculiarity 
pointed  out  by  Mr.  Chisholm  that  in  the  class  where  lineals  had  died  of 
consumption  they  found  younger  lives  than  where  there  were  deaths  of 
collaterals  only,  he  pointed  out  that  such  must  necessarily  be  the  case. 
What  age  could  a  collateral  be  at  death  who  was  a  brother  of  the  person 
who  presented  himself,  say  at  the  age  of  20?  On  the  other  hand  they 
might  have  a  great  many  young  lives  whose  fathers  or  mothers  had 
died  of  consumption  between  the  ages  of  35  and  55.  It  would,  of 
course,  be  desirable  if  they  could  get  a  sufficient  number  of  facts,  to 
separate  them  into  classes  according  to  the  age  at  entrance,  say  to 
place  all  those  who  entered  under  80  or  35  into  one  class  and  those 
who  entered  over  that  age  into  another  class,  but  he  doubted  whether 
they  would  obtain  any  different  results. 


On  a  si/stem  of  Bonuf  Distrilmtion  conMdned  in  relation  to  the 
Office  Preminms  and  modes  of  Valuation.  By  Howard  J. 
RoTHERY,  Fellow  of  the  Institute  of  Actuaries,  Actuary  and 
Secretary  of  The  British  Empire  Mutual  Life  Assurance 
Company. 

[Read  before  the  Institute,  28  March  1892.] 

J.T  has  frequently  been  insisted  upon  that  in  the  financial 
management  of  a  life  assurance  company  the  scales  of  premiums, 
the  method  of  valuation,  and  the  mode  of  distribution  of  surplus 
should  be  considered  together,  and  not  independently  of  one 
another.  Many  instances  could  be  given  of  unfairness  in  the 
treatment  of  the  members  of  different  classes  and  ages  due  to  a 
want  of  recognition  of  this  principle.  It  is,  of  course,  impossible, 
in  the  practical  management  of  a  life  office,  that  abstract  justice 
should  be  administered  as  between  the  various  policyholders;  but 
as  the  system  of  charging  uniform  premiums  for  all  ages  at  entry 
has  given  way  to  that  of  graduating  the  premiums  according  to 
the  age  of  the  life  assured,  so  it  may  be  possible  and  politic  from 
time  to  time  to  find  means  of  making  the  payments  of  the  assured 
still  more  accurately  conform  to  the  exact  value  of  the  benefits 
they  are  to  receive. 

In  considering  a  system  of  bonus  apportionment,  therefore, 
the  premiums  payable  and  the  method  of  valuation  should  be 
taken  into  account.  It  is  also  very  desirable  that  the  system 
adopted  should  be  one  easily  applied,  and  should  give  results 
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which  meet  the  popular  requirements.  As  regards  the  last-named 
condition,  I  think  it  will  be  admitted  that  the  majority  of  the 
assuring  public  desire  a  system  which  will  give  reversionary 
bonuses  which  increase  in  amount  with  the  duration  of  the  policy. 
In  proof  of  this  I  may  mention  that  in  nearly  all  recent  cases  of 
alteration  of  bonus  system,  the  plan  known  as  the  "compound 
reversionary  bonus  system ''  has  been  adopted  in  place  of  some 
other  method.  There  are  many  different  systems  in  vogue  at  the 
present  time,  and  it  is  probable  that  by  suitably  choosing  the 
rates  of  premium  and  the  valuation  basis  they  could  nearly  all  be 
made  to  give  fairly  equitable  results.  To  analyze  these  different 
methods  and  to  discuss  the  most  suitable  modes  of  applying  them 
would,  however,  require  greater  time  and  attention  than  I  am  able 
to  bestow  upon  this  paper,  and  it  is  necessary  to  confine  myself 
on  the  present  occasion  to  the  principal  methods  which  meet  the 
popular  demand  for  increasing  bonuses.  And  of  these  I  will 
deal  with  three  plans  only,  namely,  (1)  the  compound  rexcrsionary 
bonus  system,  (2)  the  "contribution"  plan,  which  in  its  simplest 
form  divides  the  surplus  into  "interest"  and  "loading"  profit, 
and  (3)  a  modification  of  the  contribution  ])lan  which  I  shall 
describe. 

CoMPouxD  Reversionary  Bonus  System. 

A  large  number  of  offices  have  adopted  this  well-known 
system  (under  which  the  reversionary  bonus  is  calculated  as  a 
percentage  upon  the  sum  assured  and  previous  bonuses),  and  it 
possesses  the  very  great  advantage  of  simplicity  and  of  being  easily 
understood  by  the  public.  But  undoubtedly  the  scale  of  premiums 
should  be  carefully  considered  before  adopting  this  plan.  It  is 
frequently  said  that  competition  entirely  fixes  the  rates  of  premium 
to  be  charged  for  life  assurance,  but  this  statement  is  not 
strictly  true  regarding  non-profit  policies,  and  certainly  requires 
qualification  when  dealing  with  participating  assurances.  To 
show  that  this  point  is  sometimes  overlooked  in  practice,  I  give 
the  rates  for  whole-life  with-profit  assurances  at  ages  20,  40, 
and  60  of  two  offices,  both  of  which  adopt  the  system  of 
compound  reversionary  bonuses: 


Age 

Office  A 

Offices 

20 

£2 

2     1  per-cent 

£2     2     1  per-cent 

40 

3 

6     3 

3     5     5 

60 

7 

4     0 

6  15     5 

and  many  similar  discrepancies  could  easily  be  found.     It  is  true 
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that  few  policies  are  efFceted  at  so  advanced  an  age  as  60,  but  a 
table  of  premiums  should  certainly  be  consistent;  and  sometimes 
lives  of  a  still  greater  age  are  assured.  A  case  recently  arose  where 
the  with-  and  without-profit  rates  were  calculated  (consistently 
with  the  published  tables  for  younger  ages)  for  age  79,  the 
difference  between  the  two  being  .€3  per-cent,  while  the  office 
was  declaring  a  compound  reversionary  bonus  of  about  30s. 
per-cent  only.  In  fact,  it  is  clear  that,  under  the  system  in 
question,  the  older  lives  can  never  live  long  enough  to  obtain 
very  large  Ijonuses,  and  therefore  the  rates  of  premium  should  be 
low  compared  with  tliose  suited  to  other  bonus  systems.  Th(; 
rates  of  Office  H  are  calculated  (upon  the  "select"  mortality 
tables)  to  provide  for  compound  reversionary  bonuses  of  ,£1 
per-cent  allotted  quinqueiiniaily,  and  are  loaded  accordingly; 
those  of  Office  A  are  probably  calculated  by  adding  a  jiercentage 
loading  to  the  net  premiums. 

It  seems  to  me  that  some  such  principle  as  that  employed  in 
the  calculation  of  the  premiums  in  the  case  of  Office  B  would  be 
correct  in  the  case  of  an  office  adoj)ting  the  compound  bonus  system. 
If,  however,  an  office  charges  jn-emiunis  which  are  proportionately 
high  at  the  older  ages,  it  should  be  considered  whether  some 
other  method  is  not  more  suitable,  unless  the  office  is  prepared  to 
entirely  remodel  its  rates-  a  course  which  has  many  disadvantages, 
and  which,  unless  a  new  section  is  commenced,  produces  unfairness 
as  between  the  new  and  old  members. 

An  objection  which  may  be  urged  against  the  compound 
bonus  system  is  its  inelasticity.  For  example,  it  is  pretty 
evident  that  if  an  office  reduces  its  valuation  rate  of  interest  from 
3^  per-cent  to  2^  per-cent  during  a  certain  period,  some  adjust- 
ment of  the  api)ortionment  of  bonus  between  the  older  and  the 
newer  policyholders  ought  to  be  made,  but  under  the  system  in 
question  this  cannot  be  done.  The  system  is,  however,  deservedly 
popular,  and  with  valuations  made  at  a  fairly  low  rate  of  interest, 
to  ])rovide  for  future  increases  in  the  rate  of  bonus,  has  been 
found  to  work  well  in  practice. 

"Contkibltion'^  Method. 

This  method  has  been  adopted  in  various  forms,  and  in  theory 
distributes  the  profits  with  strict  equity.  The  profit  or  loss  from 
interest,  mortality,  loading,  and  other  sources,  is  ascertained  and 
apportioned,  and  the  result  is  usually  to  produce  bonuses  which 
increase  with  the  age  at  entry  and  the  duration  of  the  policy.     I 
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cannot  help  thinking  that  this  attempt  at  retinement  is  unneces- 
sary, and  involves  a  needless  amount  of  labour.  It  is  also  likely 
to  produce  irregularities  in  the  results,  owing  to  some  accidental 
cause  operating  during  the  valuation  period.  The  method  in  its 
simplest  form  divides  the  profit  into  two  portions  only,  namely, 
" interest ^^  and  "loading"  profit,  and  it  seems  to  me  that  it  is 
undesirable  to  attempt  to  carry  the  apportionment  further.  The 
time  has  not  arrived  when  doctors  and  grocers,  butchers  and 
actuaries,  are  to  be  placed  in  separate  sections,  although  it  is 
quite  evident  that  these  classes  are  not  subject  to  the  same  rate  of 
mortality.  In  fact,  as  some  offices  are  willing  to  assure  mariners 
and  persons  proceeding  to  tropical  climates  at  the  ordinary  rate  of 
premium,  the  tendency  appears  to  be  quite  in  the  other  direction. 
In  devising  the  modification  of  the  contribution  method  which  I 
am  about  to  explain,  I  have  therefore  kept  in  view  the  desirability 
of  dealing  with  the  question  on  broad  and  general  grounds. 

Modified  "  Contribution  "   System. 

To  fully  explain  the  suggested  modification  of  the  "contribu- 
tion" system,  I  have  thought  it  desirable,  by  way  of  example,  to 
set  out  in  some  detail  the  conditions  and  results  regarding  a 
particular  office  to  which  the  method  has  been  applied,  and  this 
may  indicate  the  manner  in  which  the  general  question  should,  in 
my  opinion,  be  approached. 

In  the  office  referred  to,  the  rates  of  ])remium  for  difterent 
classes  of  assurance  had  been  calculated  from  time  to  time  upon 
various  bases,  and  were  in  some  respects  inconsistent  with  one 
another.  But  these  faults  were  not  sufficiently  pronounced  as  to 
render  it  desirable  to  close  the  existing  series  of  policies,  and  to 
commence  another  with  new  rates  of  premium  and  a  new  bonus 
system — a  plan  which,  for  many  reasons,  should  not,  I  think, 
be  adopted,  unless  the  circumstances  are  very  exceptional.  And, 
of  course,  the  tables  of  premiums,  upon  whatever  basis  calculated, 
had  been  framed,  to  some  extent,  with  a  view  to  competition  with 
other  offices,  and  they  were  thus  (so  far  as  the  principal  tables  are 
concerned)  fair  average  rates. 

Dealing  first  with  the  non-profit  premiums,  in  regard  to  which 
the  bonus  system  did  not  require  consideration  (but  an  examina- 
tion of  which  will  simplify  the  discussion  of  the  with-profit  rates), 
and  remembering  that  the  primary  object  was  to  see  that  the 
actual  risk  was  covered,  and  that  the  rates  contained  a  fair  margin 
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for  expenses  and  contingencies,  a  few  general  principles  were 
easily  fixed  upon. 

The  assumed  rate  of  interest  was  4  per-cent — certainly  the 
highest  that  could  be  adojited — perhaps  some  may  think  it  too 
high.  As  regards  mortality,  Mr.  T.  B.  Sprague's  extremely 
valuable  "select^'  tables,  founded  upon  the  experience  of  lives 
of  the  exact  age  at  entry,  appeared  to  me  to  give  exactly  what  was 
required  for  the  calculation  of  office  premiums.  The  premiums 
based  upon  the  ordinary  H^'  Table  are  undoubtedly  too  low  at 
the  younger  and  too  high  at  the  older  ages. 

Some  of  the  "select"  values  are  given  in  the  pages  of  the 
Journal  {J.T.A.,  xxi,  229;  xxii,  391),  while  others  appear  in  a 
pamphlet  printed  by  Mr.  Sprague  for  the  use  of  his  own  office. 
Tlierc  is  some  reason  to  hope  that  these  and  other  tables  based  upon 
"select"  mortality  maybe  published  in  separate  form,  and  thus  be 
made  more  accessible  to  members  of  the  Institute.  When  the 
j)reparation  of  a  new  experience  of  life  offices  is  undertaken  by 
the  Council,  an  analysis  of  the  effects  of  selection  upon  the  lines 
laid  down  by  Mr.  S])rague  will  probably  form  one  of  the  most 
interesting  and  instructive  portions  of  the  work. 

Having  decided  U])on  the  rate  of  interest  and  the  mortality 
table,  the  next  step  was  to  ])rovide  for  the  exj)enditure  and  the 
margin  for  contingencies.  The  commission  payable  and  some  of 
the  other  charges  are  now  generally  calculated  upon  the  sum 
assured,  rather  than  upon  the  amount  of  premium  ])ayablc.  The 
commission  is  frequently  £,1  per-cent  upon  the  sum  assured,  the 
stamp  duty  and  the  medical  fee  partially  depend  upon  the  amount 
of  the  policy,  and  the  branch  office  expenses  are  implicitly  if  not 
explicitly  regulated  in  the  same  manner.  On  the  other  hand, 
the  amount  of  the  first  premium  does  have  some  influence  upon 
the  expenditure.  The  following  loadings  were  therefore  decided 
upon : 

1.  In  resjject  of  the  first  ])reniium,  £2  ])er-cent  upon  the 

sum  assured,  and  5  per-cent  upon  the  gross  premium, 

2.  In  respect  of  each  premium,  including  the  first,  8  per- 

cent upon  the  gross  premium. 

The  total  loading  therefore  amounted  to  £2  per-cent  on  the 
sum  assured,  13  per-cent  u])on  the  first  premium,  and  8  per-cent 
upon  the  renewals.  (It  may  Ije  incidentally  mentioned  that  upon 
an  average  premium  of  £3  per-cent,  this  amounts  to  80  per-cent 
of  the  first  premium  and  8  per-cent  on  renewals.) 
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Writing  P^^  tor  the  office  uoii-])rotit  premiiiin.  the  furmula  is 

•02+ 05?-^^',    1 

_P[.-]Wo)(1+«m47o)  +  -02 
■92{l  +  a,,,,{^X)}--0o 

•92{l+«.,,(4%)}— 05 

This  formula  was  used  in  the  calculation  of  the  whole-life 
nou-profit  table,  and  (with  the  proper  substitutes  for  Ap,.T  and 
«;•,.])  for  endowment-assurance  ])remiuins.  The  limited-pay meut 
rates  were  derived  from  the  formula 

P-NP _  pxr  .     l  +  ^[./](47o) 
"  l+.-.«-,,(4°o)' 

and,  for  the  single  premiums, 

The  results  are  o:ivcn  in  the  followins:  table: 


Table  A. 
Office  Premiums  for  Non-Frofit  Assurances. 


Age 

Whole  Life 

Endowment  Assurances 

! 

Age 

Annual 

Single 

15  Payments 

25  Payments 

Death  or  50 

Death  or  60 

£     s.    d. 

£     *.    d.\£    s. 

d. 

£ 

s. 

d. 

£    s.    d. 

£     s.     rf. 

20 

1   12     8 

31     2     8  !  2  17 

1 

2 

2 

1 

2  14     2 

2     0  1(> 

20 

:?o 

1   19  10 

35  15  11      3     5 

••> 

2 

8 

H 

1     (5     0 

2   15     9 

30 

40 

2  u    ;? 

43  13     5      4     1 

1 

3 

1 

;i 

;t  11    H 

4  10     9 

40 

oO 

3  lit      1 

54     1     9      5     5 

0 

4 

1 

1 

9   18      1 

5U 

60 

i 

6     5     3 

66  13     6      7     4 

7 

eo 

These  rates  appeared  to  be  suitable  for  adoption,  and  there 
are  undoubted  advantages  in  a  formula  which  applies  equally  to 
several  classes  of  assurance. 

Having  decided  upon  the  non-protit  rates,  the  premiums  for 
participating  assurances  had  to  be  considered.  The  system  of 
bonus  distribution  in  the  office  in  question  was  that  of  an  uniform 
cash  percentage  upon  the  premiums  paid  during  the  inter- 
valuation  period.  This  plan,  like  most  others,  can  no  doubt  be 
made  fairly  equitable  if  the  premiums  and  valuation  basis  be 
suitably  chosen;  but  it  is  an  unpopular  system  at  the  best,  and 
It   had   been   dccidcil   that   it   should   be  superseded  by  oni'  which 
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provided  bonuses  which  increased  with  the  duration  of  the  policy. 
It  was  found  by  experiment  that  the  existing  tables  of  premiums 
were  not  suited  to  the  compound  reversionary  bonus  system,  and 
there  were  other  reasons  which  made  it  desirable  to  look  at  the 
question  from  a  cash  bonus  rather  than  a  reversionary  bonus 
point  of  view.  Taking  the  non -profit  rates  as  a  standard,  it  was 
easy  to  see  that  a  further  cash  percentage  loading  would  provide 
an  uniform  rate  of  cash  bonus,  while  a  reduction  in  the  rate  of 
interest  assumed  would  allow  for  an  increment  in  the  rate.  1 
found  that  an  increase  of  10  per-ceut  in  the  loading,  combined 
with  a  reduction  in  the  rate  of  interest  to  3^  per-eent,  would 
produce  premium  rates  which  differed  but  slightly  from  the 
existing  rates,  both  as  regards  whole-life  policies  and  endowment 
assurances.  The  with-protit  premiums  (P^^^')  were  accordingly 
calculate'd  from  the  formula 

•82{r+fl^,3(47J}--05       • 

The  following  are  the  resulting  values;  the  single  and  limited 
premiums  being  obtained  from  P^^''  by  commutation,  at  -i  per- 
cent interest : 

Table  B. 
Office  Premiums  for  With-Projit  Assurances. 


Age 

Whole  Life 

Endowmest  Assuraxces 

Age 

Annual 

Single        15  Pajin 

ents 
d~ 

25  Payments 

At  50 

At  *)» 

£     .1.     d. 

£     *.    d.£    s. 

£     *. 

d. 

£     *.     d. 

£    s.    d. 

3U 

1    18     7 

36  16     4 

3     7 

5 

2     9 

9 

3     4     3 

2     8     7 

20 

30 

2     7     2 

42     7     6 

3  17 

5 

2  17 

7 

5     0  11 

3     6     1 

30 

40 

6     3     'J 

51     6     2 

4  15 

3 

3  12 

6 

11     0     8 

5     6     2 

40 

50 

■i  12     3 

62  17     6 

6     2 

1 

4  17 

9 

11     8     2 

50 

1    60 

1 

7-4     0 

76  13     8 

8     6 

3 

60 

For  deferred-profit  policies  {i.e.,  policies  at  reduced  rates  of 
premium,  the  bonuses  being  contingent  upon  the  attainment  of  a 
specified  age)  the  non-profit  loadings  were  retained,  but  Pf^-i  was 
taken  at  3^  per-cent.     Thus 

P^^={p,,3(3i 


tiO/ 


•02  +  -05PP^)  J_ 
+  l  +  «t.](47o)^92 


•92(1 -H  «,#',)  1-05 
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The  formulas  for  with-,  without-,  and  deferred -profit  policies, 
are  thus  all  identical  in  principle,  and  they  are  very  easy  of 
application.  The  rates  can  be  calculated  for  every  fifth  age,  and 
the  other  values  obtained  by  interpolation. 

As  has  been  seen,  the  rates  of  premium  for  with-profit  ])olicies 
contained  a  margin  for  profits  as  compared  with  the  non-profit  rates 
which  was  partly  a  percentage  upon  the  premiums  themselves,  and 
partly  in  the  lower  rate  of  interest  assumed.  Leaving  for  a 
moment  the  question  of  the  minor  sources  of  profit,  such  as 
mortality  lighter  than  the  estimate,  lapsed  and  surrendered 
policies,  &c.,  the  surplus,  at  a  valuation,  might  be  apportioned 
between  interest  profit  and  loading  profit.  The  former  could 
fairly  be  divided  in  proportion  to  the  reserve  value  of  the  policies 
at  the  previous  valuation,  and  the  latter  as  a  percentage  upon  the 
premiums  paid  in  the  valuation  period.  And,  for  the  sake  of 
simplicity,  every  other  profit  might  be  thrown  into  one  or  other 
of  these  two  divisions. 

In  the  case  under  notice,  the  valuations  were  made  triennially, 
at  3|  per-cent  interest,  and  the  actual  rate  of  interest  realized 
was  about  4j  per-cent.  Accumulating  the  three  years^  profit 
from  interest,  and  allowing  something  for  the  miscellaneous  profits 
that  might  be  considered  to  be  appropriately  divisible  with  regard 
to  the  duration  of  the  policy,  the  circumstances  seemed  to  justify 
an  allotment  of  3  per-cent  upon  the  reserve  value  at  the  beginning 
of  the  period  as  the  first  portion  of  the  bonus  distribution,  the 
remaining  surplus  being  apportionable  in  respect  of  the  three 
years'  premiums.  The  percentage  of  the  reserve  value  is  difficult 
to  calculate  in  practice,  but,  by  means  of  a  very  simple  approximate 
proportion  which  the  amount  of  the  reserve  value,  by  any  ordinary 
method,  bears  to  the  amount  of  the  premiums  paid  from  the 
commencement,  a  plan  was  devised  which,  while  easy  of  applica- 
tion, is  substantially  correct.  So  long  ago  as  1857,  Mr.  Sprague 
pointed  out  {J.I. A.,  vii,  60)  that  the  reserve  value  of  whole-liie 
policies  amounted  to  about  two-thirds  of  the  premiums  paid,  and 
Mr.  G.  H.  Ryan  has  noted  the  same  peculiarity  with  regard  to  the 
H"^*  3  per-cent  values  in  his  article  on  Surrender  Values  which 
appeared  in  the  Bankers'  Magazine  for  May  1891. 

In  the  following  table  a  comparison  is  given  between  the 
reserve  values  of  a  whole-life  policy  for  afilOO  and  the  amount  of 
with-profit  premiums  paid,  the  valuation  reserves  being  respectively 
on  the  follow'in";  bases: 
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H^'  3^  per-cent. 
H-'i  and  H^'(  •>  2h  per-cent. 
}}  3  }> 

>i  "*         » 

and  in  each  case  the  ])remmms  (with-protit  scale)  are  taken  from 
the  prospectus  of  a  representative  office  valuing  upon  the  particular 

basis  referred  to. 

Table  C. 


"5 

< 
s 

n 

V.VLl  ATIOS  Ba. 

-IS 

! 

H»  3i°/o 

n»  and  Hi^ 

ii'lo 

H»andH«3% 

H"  and  H«  *"!„ 

V 

nV     7o 

V 

»F 

I'o 

V 

hP 

O  1 

/o 

V 

flP 

7o 

20 

5 

30 

9-6  40 

7-4 

9-3 

so 

6-8 

9-3 

73 

5-8 

9-2 

63 

10 

8-5 

19-3  4i 

120 

18-6 

65 

10-9 

18-6 

59 

9-1 

18-4 

49 

20 

19-4 

38-6  50 

24-1 

37-3 

65 

221 

37-2 

60 

18-8 

36-8 

51 

30 

33-2 

579  57 

38o 

55-9 

69 

361 

55"7 

65 

31-9 

55'1 

58 

30 

5 

5-6 

11-8  48 

81 

12-2 

67 

7'5 

12-2 

61 

6-4 

11-8 

54 

10 

11-9 

23-6  50 

15-1 

24-4 

62 

140 

24-4 

57 

12-0 

23-6 

51 

20 

26-9 

47-2  57 

31-3 

48-7 

61 

29-4 

48-8 

60 

26-2 

47-2 

55 

30 

442 

707  62 

48-6 

731 

m 

46-6 

73-3 

64 

42-8 

70-7 

60 

40 

5 

8-2 

15-9  51 

10-4 

16-2 

64 

9-8 

16-1 

61 

8-7 

15-9 

54 

10 

17-1 

31-9  53 

201 

32-5 

62 

19-0 

32-3 

59 

170 

31-8 

54 

20 

36-7 

63-7  58 

40-3 

65-0 

62 

38-7 

64-5 

60 

35-7 

63-6 

56 

30 

56-3 

95-6  59 

59-7 

97-5 

61 

58-1 

96-8 

60 

550 

95-4 

58 

50 

5 

11-6 

23-1  50 

13-5 

22-7 

60 

12-9 

22-3 

58 

11-8 

22-2 

53 

10 

23-6 

46-1  51 

26-2 

45-4 

58 

25-2 

44-6 

56 

23-3 

44-4 

53 

20 

47-4 

92-2  51 

50-1 

90-7 

55 

48-9 

89-3 

55 

46-4 

88-8 

52  ' 

3U 

67-1 

138-4  48 

69-4 

1361 

51 

68-3 

133-9 

51 

661 

1331 

50 

60 

5 

15-7 

300  44 

17-3 

36-2 

4.S 

16-8 

33-6 

50 

15-8 

361 

44  1 

10 

311 

72  0  43 

330 

72-4 

46 

32-2 

67-3 

48 

30-6 

72-2 

42  i 

20 

56-9 

1440  40 

58-9 

144-7 

41 

58-0 

134-5 

43 

56-1 

144-3 

39  ' 

30 

74-9 

2160  35 

76-7 

2171 

35 

76-0 

201-8 

38 

74-5 

216-5 

34 

Upon  an  inspection  of  the  percentages  in  this  table  I  think 
it  will  be  admitted  that  for  purposes  of  bonus  distribution 
(remembering  that  the  interest  profit  is  only  a  comparatively 
small  percentage  upon  the  reserve  value)  the  resen-e  values  may 
be  taken  to  bear  a  fixed  ratio  to  the  amount  of  premiums  paid, 
ranging  from  50  per-cent  to  70  per-cent^  according  to  the 
valuation  basis.* 

If  in  the  case  of  the  H-^^  3i  per-cent  valuation  this  ratio  is 
taken  to  be  60  per-cent,  and  assuming,  as  already  mentioned, 

*  Tbe  reserve  values  given  in  Table  C  Jo  not  include  the  value  of  existing 
reversionary  bonuses  or  reductions  of  invniium.  it  being  assumed  that  these 
have  been  ai)|iortioned  upon  a  non-profit  basis. 
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that  the  surplus  interest  amounts  to  3  per-cent  for  the  triennial 
period^  we  arrive  at  the  result  "03  x -6  =  "018  as  the  proportion 
which  the  interest  profit  bears  to  the  total  amount  of  premiums 
paid. 

Dealing,  then,  with  policies  assumed  to  be  effected  at  the 
beginning  of  a  triennium,  we  arrive  at  the  following  results  as 
regards  the  apportionment  of  the  profit  from  interest : 
For  policies  3  years  in  force 

oV.^  X  •03  =  m7. 
For  policies  6  years  in  force 

3V.P  X  '03  =  3?'.^  X  '018  approximately. 
For  policies  9  years  in  force 

gV^  X  -03  =  6?'.,  X  018  =  3?'.^  X  -036  approximately. 
For  policies  12  years  in  force 

gV^  X  -03  =  9?'^  X  -018  =  3?'.,.  X  -054  approximately. 
&c.,  &c. 

Thus  the  portion  of  the  surplus  derived  from  excess  interest 
may  be  calculated  as  a  percentage  upon  the  premiums  paid  in  the 
inter-valuation  pe7-iod,  the  ratio  being  itself  an  arithmetical 
progression  according  to  the  duration  of  the  policy.  Then, 
supposing  the  remaining  surplus  to  be  sufficient  to  provide  an 
uniform  percentage  upon  the  inter-valuation  premiums  of  15| 
per-cent,  the  total  bonus  will  be  calculated  as  follows: 

For  policies  3  years  in  force 

Cash  bonus  15*5  per-cent. 

For  policies  6  years  in  force 

Cash  bonus  •155  +  '018  =  17'3  per-cent. 

For  policies  9  years  in  force 

Cash  bonus  •155-f-036=191  per-cent. 

For  policies  12  years  in  force 

Cash  bonus  "155  + •054  =  20*9  per-cent. 
&c.,  &c. 

The  following  table  shows  the  percentages  of  cash  bonuses 
arrived  at: 

{a)  Giving  15|  per-cent  upon  the  3  years'  premiums  to 
policies  3  years  in  force,  the  ratio  increasing  by  1*8 
per-cent  for  every  additional  3  years'  duration. 
[h]  Allowing  3  per-cent  interest  upon  the  reserve  value 
(„_aV,.  at  3.1  per-cent),  and  15i  per-cent  upon  the 
3  years'  premiums. 
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Percentage  of  Cash  £onus  to  Premiums  paid  in  the 
Triennium —  Whole-Life  Policies. 


in 


Duration 

Upon 
Basis  (a), 

Upon  Basis  (6),  Agk 

AT    ESTRV 

Policy 

All  Ages 
at  Entry 

20 

30 

40 

50 

60 

3 

15-5 

15"5 

15'5 

15'5 

15-5 

15-5 

fi 

17-3 

16-7 

16-8 

16-9 

16-9 

16-8 

12 

20-9 

19-5 

19-9 

20-2 

20-2 

19-4 

24 

28-1 

26-5 

27-4 

27-5 

26-4 

23-7 

36 

35-3 

35-5 

360 

34-8 

48 

42-5 

45-8 

4^i-3 

39-9 

60 

49-7 

55-0 

It  will,  I  tiiink,  be  adiiiitted  that  the  approximate  results  are 
sufficiently  near  the  truth  for  all  practical  purposes.  For 
whole-life  policies  the  approximate  reserve -values  obtained  by 
taking  60  per-cent  of  tlie  ))reiiiiuins  are  ratlier  in  excess  of  the 
true  values. 

It  will  be  seen  from  Table  E  that  the  results  are  slightly  more 
accurate  in  the  ease  of  endowment  assurances  than  for  whole-life 
policies,  because  of  the  greater  proportionate  reserve-values  of  the 
former.  The  table  now  given  shows  that  the  application  of  the 
method  to  such  policies  is  very  successful,  and  certainly  points 
to  the  fact  that  endowment  assurances  are  entitled  to  be  as 
liberally  treated  in  the  matter  of  bonuses  (under  this  particular 
scheme  of  distribution  at  any  rate)  as  are  policies  for  the  whole 
of  life. 

Table  E. 

Percentage  of  Cash  Bonus  to  Premiums  paid  in  the 
Triennium — Endowment  Assurances. 


1 

Upon 
Basis  (a), 

All  Ages 
at  Entry 

Upon 

Basis  (6), 

Age  at  Entry 

Duration 

of 

Policy 

20 

30 

40 

20 

30 

40 

Endowment  Age  50 

Endowment  Ag 

e  00 

3 

15-5 

15-5 

15"5 

lo'o 

15'5 

155 

15-5 

6 

17-3 

17-2 

17-5 

17-9 

17-0 

17-1 

17-5 

9 

191 

19-3 

19-8 

20-5 

18-7 

191 

19-6     ' 

12 

20-9 

21-5 

22-4 

20-5 

21'2 

221 

18 

24-5 

26-8 

28-6 

250 

26-2 

27-9 

24 

28-1 

33-6 

30-3 

32-3 

1 

30 

31-7 

37-0 

j 
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A  table  is  now  given  to  show,  for  whole-life  policies,  the 
reversionary  bonuses  per  j€100  policy,  for  three  years,  obtained 
by  three  different  methods,  the  cash  bonus  being  obtained  as 
described,  and  the  conversions  from  cash  to  reversion  being 
always  made  by  the  H"^  3  per-cent  Table. 

(a)  Giving  15^  per-cent  to  policies  three  years  in  force,  the 

ratio  increasing  by  1'8  per-cent  for  every  additional 
three  years'  duration. 

(b)  Allowing  3  per-cent  interest    upon   the  reserve  value 

(h-s^'^x  at  34  per-cent),  and  15i  per-cent  upon  the 
premiums. 

(c)  Giving  an  uniform  percentage  of  22^  per-cent  upon  the 

premiums  paid  in  the  triennium  (an  assumed  average 
of  the  results  of  a  and  b),  irrespective  of  the  duration 
of  the  policies. 

Table  F. 
Reversionary  Bonuses  for  Whole-Life  Policies  of  £100. 


Duration 

of 

Policy 

Age 

AT  Entry 
20 

Age  at  Entry 
30 

Age  at  Entry 
40 

Age  at  Entry 
50 

Age  at  Entry 
60 

a 

b         c 

a 

b 

c 

a 

b 

c 

a         b    \     c 

1           1 

a 

h 

c 

3 
6 
12 
24 
36 
48 
60 

2-5 
2-7 
2-9 
3-1 
3-2 
3-2 
3-2 

2-5      3-3 
2-6      31 
2-7     2-8 
2-9     2-3 
3-2      1-9 
3-4  '  1-6 
3-6  :  1-4 

2-7 
2-9 
31 
3-4 
3-5 
3-6 
... 

2-7 
2-8 
30 
3-3 
3-6 
38 

3-6 
3-4 
31 
2-5 
21 
1-9 

30 
3-2 
3-4 
3-8 
41 

30 
31 
3-3 
3-7 
4-0 

... 

40 

3-8 
3-5 
2-8 
2-5 

3-6     3-5 
3-8  '  3-7 
4-1      4-0 
4-7      4-4 
5-4     4-8 

4-8 
4-5 
4-1 
3-5 
3-2 

4-8 
5-1 
5-7 
6-9 
7-9 

4f8 
50 
5-3 
5-8 
60 

6-5 
6-2 
5-7 
51 
4-9 

The  tables  of  specimen  bonuses,  cash  and  reversionary,  do  not 
represent  any  actual  distribution,  but  are  chosen  so  as  to  give 
bonuses  which,  on  the  average,  are  about  equal  to  a  reversionary 
bonus  of  £1  per-cent  per  annum  upon  the  sum  assured. 

For  deferred  profit  policies,  as  the  reduction  made  in  the 
premiums  has  discounted  a  cash  bonus  of  10  per-cent  upon  the 
premiums,  the  bonus  allotted  may  be  conveniently  taken  so  that 
its  cash  value  is  10  per-cent  (calculated  upon  the  premiums)  less 
than  for  ordinary  with-profit  policies. 

The  method  of  bonus  distribution  which  I  have  thus  described 
may  be  applied  to  offices  of  different  kinds  and  under  varying 
conditions.     The  great   advantage  it  possesses   is  that  both  the 
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interest  and  the  loading  protits  can,  if  the  premiums  are  suitably 
chosen,  be  calculated  upon  the  premiums  paid  during  the  valuation 
period,  so  that  a  large  amount  of  labour  is  saved  as  compared 
Avith  that  involved  in  the  application  of  the  ordinary  contribution 
method.  It  also  possesses  great  elasticity,  which  renders  it 
adaptable  to  the  changing  circumstances  of  a  company.  If  the 
valuation  rate  of  interest  is  the  same  as  that  assumed  in  the 
calculation  of  the  premiums,  the  assessment  of  the  interest  profit 
is  a  comparatively  simple  matter.  If,  however,  the  valuation  rate 
is  reduced,  it  is  not  clear  that  the  whole  of  the  interest  earned 
beyond  the  valuation  rate  should  be  distributed  as  a  percentage 
upon  the  reserve  values.  If  this  were  done  it  seems  to  me  that  a 
serious  injustice  might  be  inflicted  as  regards  the  policies  of  shorter 
durations  by  reducing  the  valuation  rate.  In  effect,  a  j)ortion  of 
the  loading  of  the  younger  entrants  would  be  taken  to  provide  the 
increased  reserves  of  the  older  policies — these  older  policies  would 
then  have  bonuses  allotted  to  them,  not  only  upon  larger  amounts 
of  reserve  than  before,  but  also  at  an  increased  rate,  because  of  the 
increase  in  the  interest  margin.  An  office  desiring  to  strengthen 
its  reserves  can  either  reduce  its  valuation  rate  of  interest,  or 
increase  its  margin  of  loading,  and  yet  arrive  at  the  same  final 
result;  and  it  does  not  seem  fair  that  the  accident  of  the  former 
method  being  the  more  fashionable  should  be  the  means  of 
entirely  upsetting  the  incidence  of  the  bonus  apportionment.  The 
form  of  the  valuation,  providing  the  resulting  reserve  is  the  same, 
in  no  way  affects  individual  policyholders — but  the  system  of 
bonus  allotment  touches  the  pocket  of  each  member. 

If  an  office  values  at  2i  per-cent,  it  will  hardly  be  contended 
that  this  rate  is  adopted  because  the  office  believes  that  it  is  the 
rate  of  interest  likely  to  be  earned  during  the  currency  of  the 
existing  policies,  and,  in  fact,  the  office  is  probably  accepting  new- 
business  at  premiums  based  upon  the  assumption  of  a  higher  rate 
of  interest.  One  effect,  as  is  well  known,  of  adopting  a  2^  per- 
cent net-premium  valuation  is  to  reduce  \evy  materially  the 
valuation  margin  of  loading.  In  fact,  it  does  this  to  so  great 
an  extent  that  some  offices  valuing  at  that  rate  have  thought  it 
well  to  increase,  arbitrarily,  the  margin  of  loading,  the  result 
being  that  each  new  policy  effected  requires  a  considerable  reserve 
at  the  moment  of  issue,  thus,  for  a  time,  reducing  the  available 
surplus. 

The  question  is  one  of  great  difficulty,  but,  for  the  reasons 
indicated,  there  seems  to  me  to  be  a  weakness  in  the  contribution 
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plan  of  distributioUj  if  the  interest  profit  is  taken  to  be  the 
difference  between  the  valuation  rate  and  the  rate  actually  earned, 
irrespective  of  the  rate  of  interest  assumed  in  the  calculation  of 
premiums.  I  am  far  from  proposing  that  the  valuation  rate 
should  be  entirely  ignored,  but,  under  the  method  I  have 
described,  an  adjustment  may  be  made  in  fixing  upon  the 
increment  in  the  bonus  rate  to  modify  the  eff"ect  of  this  upon 
policies  of  short  duration.  On  the  other  hand,  if  there  is  a  large 
amount  of  profit  from  mortality  chiefly  derived  from  policies  of 
long  standing,  some  of  this  may  be  added  to  the  interest  profit, 
and  therefore  find  its  way  principally  to  policies  of  longer 
duration. 

In  fact,  there  are  an  infinite  number  of  ways  in  which  the  two 
parts — fixed  pei-ecntage  and  increment — can  be  chosen,  so  as  to 
absorb  the  amount  of  the  ascertained  surplus,  and  it  w  ill  not  be 
found  difticult  in  practice  to  choose  these  values  so  that  the 
surplus  may  be  fairly  apporticmed  among  the  policies  which 
have  created  it,  and  in  a  manner  which  meets  the  popular  demand 
for  increasing  bonuses. 

If  an  office  values  at  a  high  rate  of  interest  the  bonus 
increment  must  of  necessity  be  small;  in  fact,  if  the  valuation  is 
at  a  "true^'  rate  of  interest  there  will  be  no  increment,  and  the 
uniform  cash  bonus  method  will  be  the  result.  If  in  the 
valuation  some  of  the  loading  is  anticipated,  then  the  fixed 
percentage  of  bonus  will  be  reduced.  An  example  of  the  latter 
would  be  the  case  of  an  office  which  is  valued  by  the  well-known 
formula  given  by  Mr.  Sprague: 

A.T+«— (l+ff.r+M)P.r  +  i (fl) 

Although  not  coming  strictly  within  the  scope  of  this  paper, 
it  may  not  be  out  of  place  to  remark  that  if  it  is  necessary  or 
desirable  to  depart  from  the  net-premium  method  of  valuation, 
the  formula  just  given,  however  suitable  for  young  ages  at  entry, 
is  not  very  satisfactory  at  the  older  ages,  and  does  not  apply  to 
other  than  whole-life  policies.  Moreover,  it  does  not  aff"ord  any 
means  of  showing  how  far  the  results  of  a  valuation  by  the  formula 
differ  from  those  derived  from  a  net-premium  vahiation.  I  would 
suggest  that  an  alternative  formula,  possessing  some  advantages 
over  that  referred  to,  is  as  follows : 

where  A:  is  a  small  fraction. 
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This  formula  is  more  easily  applied  than  the  other  if  the  net 
premiums  have  already  been  calculated.  It  possesses  the  great 
advantage  of  showing  by  exactly  how  much  the  reserve  is  reduced 
as  compared  with  that  of  a  net-premium  valuation,  and  it  can  be 
applied  uniformly  to  policies  of  all  classes.  Taking  the  H'^  Table 
and  i  per-cent  interest,  the  ratio  of  Pj.+i  to  P.r  is  as  follow .s: 


Age  20 

1027 

„    30 

1032 

„    40         . 

1038 

„    50 

1-045 

„    60         . 

10.53 

The  adoption  of  ^Ir.  Sprague's  method  would  therefore 
probably  have  the  effect  of  increasing  the  net  premium  valued 
by  nearly  4  per-cent  on  the  average. 

Another  plan  would  be  to  assume  that  a  small  percentage  upon 
the  sum  assured,  t,  wa.s  anticipated  from  the  loading  to  provide 
for  the  initial  expenses.    The  formula  for  valuation  would  then  be 

.W„-(H-ff^+„)(^Px+5^)   .      .     .      .      (c) 

/          A  +/ 
A  table  of  P, •+ ;, =  v^ could   be   prepared,  and   the 

l+ffr         l+ffx 

values  inserted  in  place  of  the  net  premiums.  This  formula  could 
be  adapted  to  classes  of  assurance  other  than  whole  life,  but  it  is 
not  so  easily  applied  as  the  one  I  have  mentioned. 

It  may  be  useful  to  compare  the  value  at  the  opening  of  the 
policy  of  the  portion  of  the  loading  anticipated  under  each  of  the 
three  methods. 

By  Mr.  Sprague^s  plan  we  have,  from  formula  (a),  the  value 
of  the  anticipated  loading  at  the  commencement, 

(Px  +  l-P.r)fl+«x) 


1+ffx^I 


1   »  X' 


At  the  end  of  the  first  year  this  value  is  reduced  to  iVj.. 

Under  plan  (6)  the  amount  anticipated  is  APi.(l  -fOj;)  =  AAj. 

Under  plan  (c)  the  amount  anticipated  is,  evidently,  t.  As 
regards  whole-life  and  endowment-assurance  policies,  it  would  be 
easy  to  pass  from  a  net-premium  valuation  to  one  upon  plan  (c). 
Thus  the  deduction  from  the  net-premium  value  in  each  case 
would  be 

VOL.  XXX.  L 
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=/(i-„v,.), 

/2(1-„V,). 


or,  for  all  the  policies, 


The  correction  would  not,  however,  ap])ly  to  limited-premium 
policies,  &c. 

If  cither  of  the  methods  be  adopted,  care  should  be  taken 
that  ncirative  values  are  eliminated. 

I  do  not  wish  to  enter  upon  a  discussion  of  the  circumstances 
under  which  a  departure  from  the  net-premium  method  of 
valuation  is  justifiable,  nor  as  to  what  should  be  the  values  of 
k  and  t  in  the  formulas  given.  Much  must  depend  upon 
individual  judg-ment  in  dealing  with  the  question.  As  a  general 
rule  the  net-premium  system  works  well  in  practice,  and  affords 
an  admirable  standard  by  which  to  measure  the  financial  progress 
of  a  company. 

It  is  a  matter  of  surprise  that  while  so  many  offices  admit 
the  principle  of  "  selection "  in  their  valuations  by  using  the 
H'^^  and  H-^^ "  Tables,  none  has  at  present  adopted  the  values  of 
P[,.j  for  the  valuation  premiums.  It  seems  difficult  to  find  any 
valid  argument  in  favour  of  the  H^*^  and  H-^^''  combination 
excepting  that  it  gives  strong  reserves,  and  the  full  application  of 
the  select  method  does  not  appear  to  greatly  increase  the  work 
of  the  valuation. 


Discussion. 

The  Pkesidekt  (Mr.  B.  Newbatt)  having  called  upon  the 
referees,  ]\Ir.  A.  H.  Bailey  and  Mr.  T.  G.  C.  Browne,  to  open  the 
discussion, 

Mr.  A.  H.  Bailey  said  tliat  the  desire  for  a  compound  rever- 
sionary bonus  belonged  not  to  the  public  but  to  the  middleman. 
The  middleman's  argument  was  that  life  assurance  was  an  excellent 
investment,  and  he  endeavoured  to  persuade  his  client  that  the 
amount  he  paid  would  always  be  less  than  the  amount  ultimately 
received,  which  was  diametrically  opposed  to  the  principles  of 
life  assurance.  The  compound  reversionary  bonus  system  did 
real   injustice,  because,   seeing  that   the   ])remiums   were   regulated 
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by  competition,  he  did  not  think  it  would  be  practicable  to 
compute  premiums  in  the  way  Mr.  Rothery  suggested.  The  author 
might  have  given  an  illustration  of  othces  which  gave  something  like 
a  compound  reversionary  bonus,  employing  the  Northampton  Table, 
and  in  which  the  rate  charged  at  age  60  was  £0.  7s.  4id.  jjer-cent. 
If  a  man  at  GO  wished  to  effect  an  assurance  he  would  go  to  the 
office  which  charged  £6.  7s.  4id.,  and  not  to  that  which  charged 
£7.  4s.  Qd.,  and  he  would  not  make  any  enquiry  as  to  compound 
reversionary  bonus.  The  first  volume  of  the  Journal  contained  a 
paper  by  the  late  Mr.  Jellicoe  on  the  "  Determination  and  division 
of  surplus,  and  the  mode  of  returning  it  to  contributories  "  {J.I. A., 
i,  22*).  Mr.  Jellicoe  said:  "The  first  consideration  is  to  determine 
what  part  of  the  premium  charged  must  be  calculated  upon 
as  provision  for  the  sum  guaranteed  under  the  policy.  This,  again, 
involves  a  further  encjuiry :  what  rate  of  mortality  may  be  expected 
in  future  to  prevail  and  what  rate  of  interest  will  actualh-  be 
realized?"  He  agreed  with  the  author  in  thinking  that  nobody 
expected  the  rate  of  interest  to  be  realized  in  the  next  generation  to 
be  only  21  per-cent.  The  author  had  referred  to  what  he  called 
"minor  sources  of  protit",  one  being  "mortality  lighter  than  the 
estimate."  That  had  been  a  major  source  of  profit  for  some 
considerable  time  past.  The  mortaUty  of  the  country  generally 
during  the  last  15  years  had  changed  in  a  marked  degree.  For 
many  years  the  rate  of  mortality  was  22  per  1,000,  but  now  it  might 
be  taken  as  19.  The  result  was  that  the  H^^  Table  of  Mortality,  being 
founded  on  observations  ending  in  1SG3,  did  not  now  represent  tlie 
mortality  experienced  by  assurance  companies.  In  almost  every 
report  they  took  up  they  were  told  the  claims  had  been  so  much  less 
than  was  calculated  ujwn.  He  did  not  despair  of  getting  rid  of  the 
aV)surdity  of  two  rates  of  premium  in  every  prospectus,  with  and 
without  profits.  Why  should  they  charge  avowedly  higher  rates  of 
])remium  than  they  thought  would  be  required?  He  could  not  think 
that  the  system  of  increasing  bonu.ses  was  one  they  ought  to  encourage. 
The  essential  feature  of  life  assurance  was  tliat  those  who  lived  to  be 
old  must  pay  for  those  Avho  died  young,  but  the  premium  was  not  an 
investment  of  capital,  but  a  payment  out  of  income,  and  when  that 
income  ceased  the  capital  became  available. 

Mr.  T.  G.  C.  BEOw^fE  said  that  the  question  of  dividing  surplus 
was  comparatively  simple  when  actuaries  had  only  one  class  of 
policyholders  to  deal  with.  In  such  a  case  they  might  adopt 
an  inexact  system  which  could  not  be  defended  theoretically,  but 
which  in  practice  would  Avork  satisfactorily.  Now,  however, 
they  had  two  great  classes  of  policyholders — the  whole-term  and 
the  endowment  assurance — and  their  conflicting  interests  had  to 
be  reconciled.  That  could  not  be  done  without  n'laking  an  analysis 
of  the  profits,  and  adopting  in  one  or  other  form  the  contribution 
method  of  division.  It  was  a  common  practice  for  offices  valuing  at 
a  rate  of  interest  about  1  per-cent  below  the  actual  rate  to  give  a 
reversionary  bonus  to  the  endowment  policyholder  at  a  substantially 
less  rate  than  that  given  to  the  whole-term  policyholder,  and  that,  no 
doubt,  was,  under  such  circumstances,  inequitable.  The  author  had 
handicapped  himself  by  starting  with  a  hypothetical  bonus  of  1  per- 
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cent.  The  contribution  method  must  be  based  upon  actual  facts, 
and  the  sources  from  which  the  profit  was  derived  must  be  analyzed. 
In  making  this  analysis  the  author  took  his  valuation  at  3|  per-cent, 
the  actual  rate  he  mentioned  being  4<\  per-cent.  The  surplus  rate 
was  therefore  f  per-cent.  He  added  another  \  to  it,  which  he  said 
was  derived  from  what  he  called  minor  sources  of  profit,  but  to 
which  Mr.  Bailey  had  referred  as  major  sources  of  profit,  and  which  he 
(Mr.  Browne)  had  had  to  deal  with  in  the  light  of  major  sources 
of  loss.  The  author  then  arrived  at  151  per-cent  on  the  three  years' 
premiums  as  a  fair  estimate  of  what  he  called  loading  profit,  but  that 
contained  the  balance  of  the  miscellaneous  sources  of  profit.  No 
doubt  the  results  came  out  very  closely  to  those  which  he  desired, 
namely,  an  equivalent  to  a  reversionary  bonus  of  1  per-cent.  The  author 
said  that  "  the  contribution  method  in  its  simplest  form  divided  the 
profit  into  two  portions  only,  namely,  interest  and  loading  profits. 
and  it  seems  to  me  that  it  is  undesirable  to  attempt  to  cany  the 
apportionment  further."  It  was  not  desirable  to  carry  the  appor- 
tionment further,  but  in  order  to  get  the  two  ratios  of  division  the 
profit  must  be  analyzed  much  more  completely  than  the  author  had 
done.  This  necessitated  an  annual  valuation,  and  an  annual  estimate 
of  profit  and  loss  from  mortality ;  but  if  the  books  of  the  company  were 
properly  planned  it  did  not  involve  the  amount  of  labour  that 
might  be  anticipated.  It  must  be  remembered  that  the  contribution 
method,  as  laid  down  originally  by  i\Ir.  Sheppard  Homans,  only  took 
into  contemplation  what  might  be  called  the  intrinsic  profits, 
but  there  were  a  good  many  extraneous  profits  that  had  to 
be  dealt  with,  and  those  were  by  no  means  unimportant.  By 
extraneous  he  meant,  for  instance,  profits  from  surrender  and  lapses, 
which  did  not  depend  upon  vitality  or  the  rate  of  premium  paid  by 
the  participating  policyholder,  but  were  owing  to  the  misfortune  or 
want  of  foresight  of  other  policyholders.  The  jn-ofit  from  loading 
from  year  to  year  varied  very  little.  If  the  loading  was  debited  with 
the  whole  expenses  of  management,  it  was  fairly  entitled  to  the 
benefit  of  extraneous  profits  from  surrenders  and  lapses ;  and,  further, 
he  would  give  it  a  rateable  contribution  of  the  profit  and  loss  from 
mortality  and  investments,  and  also  of  the  interest  on  accrued 
profits — the  interest  that  grew  up  year  by  year  in  consequence  of 
their  not  dividing  their  protits  annually — a  substantial  amount.  To 
illustrate  what  he  had  said  as  to  the  possibility  of  mortality  being  a 
"major"  loss,  he  might  mention  that  on  one  occasion  he  had  to  face 
a  loss  eqvial  to  26  per-cent  of  the  total  sum  divided  in  respect  of 
mortality  alone.  One  of  the  best  tests  of  a  system  was  that  under 
varying  conditions  at  different  divisions  the  general  character  of  the 
bonus  should  remain  the  same  for  policies  at  different  ages  at  entry  and 
different  durations.  The  sj'stem  he  liad  referred  to  undoubtedly  did 
yield  such  a  result.  There  was  one  argument  in  favour  of  the 
contribution  plan  which  he  had  referred  to  in  a  letter  to  an  insurance 
paper  some  years  ago,  as  follows: — "  To  my  mind  it  appears  that  the 
best  reason  for  adopting  an  analytical  method  is  that  it  removes  one 
fruitful  element  of  fluctuation  in  the  rates  of  bonus.  Assuming  that 
the  actual  profit  earned  remains  the  same,  if  a  system  be  adopted 
which  favours  a  particular  class — it  may  be  the  old  policies  or  lives, 
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or  the  young  policies  or  lives — it  is  obvious  that  the  rates  of  honus 
must  vary  as  the  claimants  in  the  favoured  class  to  those  outside  of 
it  vary.  If  the  system  favour  the  old  policies,  it  will  go  on  smoothly 
so  long  as  there  is  any  influx  of  young  lives  who  do  not  object  to 
benefit  their  seniors  in  the  hope  tliat  their  day  will  come;  but,  if 
there  be  any  check  to  the  supply  of  these  complacent  individuals,  you 
have  a  period  of  declining  bonuses  and  consequent  discontent, 
although  your  rates  of  interest,  expenses,  &c.,  remain  the  same.  The 
system  of  an  equal  reversionary  addition  to  the  sum  assured,  exclusive 
of  existing  bonuses,  greatly  favours  the  young  policyholders,  and  no 
doubt  attracts  new  business  for  a  time ;  but  no  oSice  can  attbrd  to 
ignore  its  old  clients,  and  although  they  may  not  realize  that  every 
increase  in  the  new  business  '  waters  their  stock ',  their  inarticulate 
discontent  may  do  much  harm.  Under  all  systems  that  are  not  based 
on  an  analysis  of  the  profits  and  on  their  distribution  as  they  have 
been  earned,  the  bonuses  are  to  some  extent  dependent  on  the  pro- 
portionate increase  or  decrease  of  a  favoured  class,  and,  therefore,  on 
the  amount  of  new  business  transacted.  In  the  long  career  of  a 
successful  life  office,  the  latter  is  sure  to  fluctuate,  and  I  submit  that 
it  is  most  desirable  to  eliminate  this  uncertain  element  from  the 
bonus  system  of  a  company."  It  was  a  very  important  consideration 
indeed  that  the  bonus  of  a  company  should  not  be  affected  in 
any  appreciable  degree  by  fluctuation  in  the  new  business,  and  he 
claimed  for  the  system  which  he  advocated  that  it  avoided  that 
fluctuation. 

Mr.  H.  W.  Manly  presumed  the  origin  of  the  pajjer  was  a  desire 
to  meet  what  had  now  become  a  very  favourite  demand  with  all 
insuring  persons:  that  was,  an  increasing  reversionary  bonus. 
Given  the  desire  to  obtain  that  result,  the  author's  method  was 
ingenious,  and  did  substantial  justice  to  all  the  policyholders. 
No  doubt  au  increasing  bonus  on  policies  increasing  in  age  must 
prove  an  increasing  strain  upon  the  profit.  That  might  account 
for  the  recent  adoption  of  what  he  considered  a  ridiculous  rate 
of  interest  in  their  valuations,  namely,  2^  per-cent.  This  was 
only  to  be  justified  b}'  the  attempt  to  set  aside  out  of  profits  which 
had  been  earned  by  the  existing  policyholders  a  sufficiently  large  sum 
to  enable  the  office  to  keep  up  a  cunstanth'  increasing  reversionary 
bonus  in  the  future.  He  joined  issue  with  the  author  in  his  statement 
that  "  if  the  valuation  rate  is  reduced,  it  is  not  clear  that  the  whole 
of  the  interest  earned  beyond  the  valuation  rate  should  be  disti'ibuted 
as  a  percentage  upon  the  reserve  values.  If  this  were  done  it  seems 
to  me  that  a  serious  injustice  might  be  inflicted  upon  the  policies  of 
shorter  durations  by  reducing  the  valuation  rate."  Where  they  made 
a  valuation  at  2\  per-cent  they  were  taking  from  the  present 
l)olicy holders  a  large  sum  for  the  benefit  of  future  policyholders. 
Where  the  existing  policyholders  were  3'oung  in  age  they  might  live 
a  sufficient  time  to  get  a  share  of  that  sum  which  had  been  set  aside; 
but  when  they  were  old  they  would  not  last  long  enough  to  get  their 
share.  He  thought  that  if  that  method  was  adopted,  a  much 
larger  bonus  ought  to  be  given  to  the  old  policyholders  than 
to  the  young.  It  had  become  popular  to  give  bonuses  on  policies 
immediately  they  were  issued.     Witli  the  present  methodi*  of  obtaining 
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new  busiiifss.  lie  very  much  doubted  wliether  auy  new  i)uliey  produced 
]jrofit  during  the  first  three  years,  if  the  sources  of  profit  were  strictly 
analyzed.  The  authtu",  remarking  upon  the  method  of  valuation 
proposed  by  ]Mr.  Sprague  under  certain  conditions,  suggested,  in  place 
of  using  P.v+i  in  the  valuation,  the  adoption  of  some  method  which 
would  either  increase  the  net  premiums  by  a  fixed  percentage,  or  reduce 
the  reserve  by  a  certain  fixed  ])ercentage  on  the  value  of  the  sum 
assured.  He  (Mr.  Manly)  thought  it  was  dangerous  to  change 
from  something  which  was  definite  to  something  which  was 
indefinite.  P.i,-+i  was  definite,  but  when  they  came  to  increasing  the 
net  premium,  4  per-cent  might  easily  become  5,  6  or  7  per-eent, 
and  similarly  in  reducing  the  reserve  by  a  percentage  on  the  value 
of  the  sum  assured  the  percentages  could  be  varied  to  produce  a 
bonus. 

Mr.  G.  H.  l-tTA>'  said  that  the  ct-ntral  point  in  the  paper  was  the 
new  means  of  facilitating  the  distribution  of  surplus  interest 
according  to  what  had  been  called  the  contribution  method  of 
apportionment  of  profits.  There  were  many  strong  arguments  in 
favour  of  this  method,  and  the  chief  objection  to  it  was  that  it  was 
cumbrous  and  troublesome  to  apply.  Mr.  Browne  had  devoted 
himself  to  that  point  with  great  clearness,  but  he  had  not  succeeded 
in  demonstrating  that  the  particular  method  he  himself  adopted  was 
very  simple  in  its  application.  If  the  result,  therefore,  of  the  pa])er 
was  to  make  this  method  of  apportionment  more  easy  in  application, 
its  next  effect  would  be  that  it  would  make  it  more  popular  with 
insurance  companies.  Dealing  with  a  few  scattered  points  in 
the  paper,  he  would  first  refer  to  the  author's  remarks  relative  to 
current  premium  rates.  It  was  an  old  idea  of  Mr.  Bailey's  that 
competition  fixed  the  rate  of  premium.  It  seemed,  however,  to  be  a 
moot  question  whether  it  was  purely  competition,  whether  it  was  a 
nice  balance  between  benefits  and  contributions,  or  whether  it  was 
the  actuary's  ingenuity  that  regulated  them.  Probably  they  would 
find  a  combination  of  all  those  causes  at  work;  and  when  they  came 
to  older  ages,  he  was  inclined  to  think  that  the  actuary's  formula  had 
more  to  do  with  the  rates  than  competition  or  the  strict  relation  of 
benefit  to  contributions.  In  days  to  come  they  might  possibly  make 
benefit  and  contribution  more  closely  interdependent,  and  then  they 
woidd  no  longer  find  that  (at  the  older  ages  es[)ecially )  companies 
giving  the  smallest  bonuses  sometimes  charged  tlie  highest  rates.  In 
another  place  the  author  mentioned  that  a  particular  table  of 
premiums  was  inapplicable  to  the  system  of  compound  reversionary 
bonuses.  No  doubt  the  author  also  had  in  his  mind  the  method  and 
basis  of  valuation  adopted  by  the  company  to  which  he  was  referring. 
As  to  the  loading  of  the  proposed  scales  of  premiums,  on  comparing 
Mr.  Rothery's  formula  for  non-profit  premiums  with  that  for  the 
with-profit  premiums,  he  found  that  he  introduced  a  lower  rate  of 
interest  in  the  calculation  of  the  latter.  Mr.  Rothery  later  on  took 
objection  to  Mr.  Sprague's  plan  of  valuing  Pj-+i,  pointing  out  that 
when  using  this  method  thev  did  not  know  exactly  what  they  were 
doing.  He  was  afraid  that  in  adopting  the  3i  per-cent  rate  of 
interest  for  with-])rofit  premiums  Mr.  Rothery  had  really  exposed 
himself  to  the  same  criticism.      Having  looked  into  this  (juestion,  he 
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I'ound  exactly  what  increase  of  loading  the  .substitution  of  3  i  per-cent 
lor  4  per-cent  made.  At  age  20  it  meant  a  difference  of  7  j>er-cent 
on  the  4  per-cent  rate ;  at  30,  6  pcr-cent ;  at  40,  5  per-cent ;  at  -30, 
3i;  and  at  60.  2\  per-cent.  With  those  figures  it  was  ea.sy  to  see 
the  effect  of  the  loading  proposed  upon  with-j^rofit  premiums. 
Unless  the  premium  rates  were  originally  based  upon  some  uniform 
and  well-devised  system,  such  as  that  suggested  by  Mr.  Rothery,  it 
appeared  to  him  that  the  rate  of  interest  at  which  the  premiums  were 
computed  had  very  little  whatever  to  do  with  the  matter;  and  at  any 
rate  he  (jMi-.  Ryan)  would  contend  that  the  rate  of  mortality  must 
be  equally  considered.  Nothing  was  clearer  than  that  rates  of 
premium  which  worked  extremely  well  and  equitably  in  practice  were 
often  originally  framed  upon  tables  other  than  those  used  in  the 
valuation,  and  at  a  rate  of  interest  that  did  not  represent  the  facts,  and 
it  was  just  the  balance  of  these  assumptions  that  made  the  premiums 
work  satisfactorily.  Mr.  Manly  had  referred  to  valuations  at  2i  per- 
cent interest,  a  large  question  which  there  was  no  time  adequately 
to  discuss  at  the  present  meeting.  If  they  valued  at  2^  per-cent, 
the  more  successful  they  were  in  attracting  desirable  business,  the 
less  could  they  afford  their  success.  For  liy  valuing  at  that  rate  they 
were  settintr  aside  for  the  purpose  of  strenifthening  their  reserves  a 
fund  of  undivided  surplus  which  lay  conveniently  to  their  hand,  and 
if  they  succeeded  in  obtaining  a  very  large  new  business  they  would 
be  less  able  to  make  so  strong  a  valuation,  because  the  reserves  could 
not  be  immediately  provided  by  such  business  itself.  From  the 
closing  paragraph  of  the  paper  it  would  he  seen  that  the  author 
expressed  surprise  that  "select"  premiums  should  not  enter  into  the 
valuation  of  life  policies,  and  he  seemed  to  associate  the  "select" 
premiums  with  a  valuation  by  the  H^'  and  the  H*''''  Tables.  He 
presumed  that  it  was  not  really  suggested  that  they  should  use  those 
tables  in  combination,  for  if  that  was  done  great  confusion  would 
result.  Mr.  Rothery  afterwards  referred  to  the  "full  application 
of  the  select  method",  .so  that  no  doubt  he  had  in  mind  a 
strict  valuation  by  select  tables  throughout,  or  some  approximate 
estimate  to  provide  for  selection.  He  would  suggest  that  if  they 
used  select  premiums,  they  might  employ  the  H^'""^'  Table  for 
recently-selected  business,  and  the  H*'''  Table  for  business  of  more 
than  five  years'  duration. 

Mr.  W.  J.  H.  Whittjlll  said  that  Mr.  Rothery  had  expressed 
the  fear  that  4  per-cent  was  a  somewhat  high  rate  of  interest  to  take, 
and  that  fear  would  be  shared  by  many  others.  In  Mr.  Sprague's 
rates  of  mortality  the  benefit  from  the  effect  of  selection  was  already 
discounted,  and  some  actuaries  thought  it  was  not  right  to  count 
upon  very  much  more  profit  from  that  source,  although  many  offices, 
no  doubt,  by  careful  management  might  make  some.  They  had  then 
to  fall  back  upon  the  loading — which  consisted  of  2  per-cent  upon  the 
sum  assured  and  8  per-cent  upon  renewal  premiums.  It  was  some- 
what uncomfortable  to  feel  that  that  was  all  one  had  to  fall  back 
upon,  and  it  was  possible  that  the  commission  of  the  future  might 
encroach  considerably  upon  that  provision.  The  worst  of  it  was, 
that  they  foimd  they  were  all  very  much  in  the  same  boat;  for 
narrow  as  the  margin  ajjpeared  to  be  when  it  was  set  out  on  pajjcr 
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the  resulting  premiums  were  very  fair  average  premiums,  which 
suggested  that  most  offices  were  doing  business  upon  rather  close 
lines.  Passing  on  to  the  author's  ingenious  method  for  providing 
an  increasing  element  in  his  bonus  system,  looking  at  Table  C  he 
noticed  that  at  the  higher  ages  the  percentage  of  reserve  value  to 
premiums  paid  was  very  much  under  the  60  per-cent  average  which 
the  author  used.  The  effect  of  this  on  the  increasing  element  was 
that  the  bonus  with  which  he  credited  the  older  ages  at  entry  was  a 
little  exaggerated.  He  thought  that  3  per-cent  ujjon  the  premiums 
paid  was  a  liberal  allowance  for  the  \  per-cent  margin  between  the 
rate  of  interest  adopted  in  the  calculation  of  premiums  and  that 
actually  realized,  and  this,  together  with  the  adoption  of  an  average 
of  60  per-cent  of  the  premiums  as  representing  the  reserve  value, 
partially  accounted  for  what  was  found  in  Table  F,  namely,  that  the 
bonuses  for  ages  above  60  at  entry  increased  more  rapidly  than  the 
bonuses  for  younger  ages  at  entry.  He  (Mr.  Whittall)  had  been 
engaged  in  an  investigation  as  to  increasing  bonuses.  A  table  he  had 
before  him  was  based  upon  the  assumption  that  every  previous  rever- 
sionary bonus  was  credited  with  a  rate  of  premium  corresponding  to 
the  age  at  entry;  and  it  produced  results  very  similar  to  those  of 
Table  F.  It  did  not  prove  a  very  suitable  table,  for  the  reason  that  the 
increasing  element  was  such  as  to  give  a  nearly  stationary  reversionary 
bonus  to  young  ages  at  entry,  while  it  gave  a  considerable  increase  to 
older  ages  at  entry.  The  office  in  question  was  alreadj'  giving  high 
cash  bonuses  to  new  entrants,  and  it  was,  of  course,  desirable  that  they 
should  not  be  greatl}'  reduced.  The  difficulty  was  got  over  by 
making  the  new  cash  bonus  a  function,  not  of  the  equivalent 
premiums  on  the  existing  reversionary^  bonuses,  but  of  the  reversionary 
l3onuses  themselves.  The  increasing  element  could  then  be  so 
adjusted  as  to  give  in  all  cases  a  very  slowly  increasing  progression. 
He  feared  that  the  facility  for  variation  in  Mr.  Rothery's  system 
was,  in  some  respects,  a  disadvantage,  as  tlie  parts  might  be  arranged 
according  to  the  desire  of  the  moment,  and  the  power  might  be 
dangerous  in  the  hands  of  an  unscrupulous  person. 

Mr.  E.  JusTiCAN  said  that  the  assumption  of  a  constant  percentage 
of  the  premiums  paid  as  a  representative  of  a  policy-value,  however 
convenient  in  ])ractice,  was  hardly  borne  out  by  the  facts,  and  he  was 
doubtful  whether  it  was  practicable  to  represent  this  function  in  the 
manner  suggested.  On  the  general  question  of  bonus  distributions, 
for  many  reasons  it  would  be  an  advantage  to  get  rid  of  the  bonus 
system  altogether,  as  forming  no  part  of  the  main  principle  of  life 
assurance. 

Mr.  A.  F.  BuEBlDGE  said  that  Mr.  Rothery  had  shown  that, 
although  the  premiums  might  be  higher  than  was  necessary  for  the 
vounger  entrants  and  lower  for  the  older  ones,  provided  the  system  of 
bonus  gave  an  increasing  reversionarj'  addition  to  the  younger 
entrants,  the  latter  had  no  reason  to  complain.  He  might  draw 
attention  to  an  early  paper  by  Mr.  Sprague,  written  in  1857,  and  read 
before  the  Institute,  in  which  he  made  rather  a  damaging  criticism  of 
the  compound  reversionary  bonus  system.  If  Mr.  Sprague  had  been 
present  it  would  have  been  interesting  to  have  heard  his  observations 
upon  that  system.     In  an  office  with  which  he  was  for  many  years 
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familiar,  the  contribution  method  of  bonus  distribution  was  adopted 
with  marked  success,  and  the  criticisms  brought  forward  in  the  present 
discussion  had  not,  in  his  opinion,  shaken  the  position  which  that 
system  of  distribution  occupied  as  being  one  of  the  most  successful 
that  could  be  applied.  ^Ir.  Kotliery  was.  no  doubt,  approximately 
right  in  taking  8  per-cent  as  the  three  years'  interest  profit.  As  to 
profits  from  surrenders,  he  thought  they  would  not  be  so  large  as  to 
make  any  important  difference.  This  brought  him  to  a  point  not 
dwelt  ujjon  in  the  paper,  namely,  that  the  reserves  for  bonus  should 
be  included  in  the  first  portion  of  the  reserve.  Mr.  Kothery  said  the 
60  per-cent  of  premiums  paid  was  a  very  good  api)roximation  to  the 
reserve  value  of  the  sum  assured.  If  they  added  the  reserve  for 
bonuses  of  any  magnitude  they  found  that  the  60  per-cent  was  upset. 
He  had  made  out  a  table  of  what  the  total  reserve  would  be  in  a 
particular  case,  and  found  that  instead  of  60  per-cent.  it  came  out  at 
an  average  of  over  100  per-cent  on  the  premiums  paid,  and  varied, 
moreover,  for  each  age  at  entry.  As  to  endowment  assurances,  he 
considered  it  to  be  a  sign  of  the  times  that  Xr.  Kothery  should  have 
made  a  special  arrangement  for  them.  Mr.  King  had  in  a  previous 
discussion  shown  that  under  the  compound  reversion  system 
endowment  assurances  were  entitled  to  as  large  a  share  in  the 
profits  as  were  whole-life  policies  (J. I. A.,  xxviii,  275). 

Mr.  A.  B.  ADLA.ED  said  that  it  was  not  often  that  actuaries  had 
to  jjrepare  a  complete  set  of  tables  for  all  classes  of  assurance,  but  if 
occasion  arose  for  doing  so  the  general  principles  upon  which 
Mr.  Rothery  had  proceeded  appeared  to  him  correct.  He  could  not, 
however,  agree  that  so  high  a  rate  of  interest  as  i  per-cent  should  be 
assumed,  nor  that  there  should  be  any  difference  in  the  rates  adopted 
in  the  calculation  of  with-profit  and  without-profit  premiums. 
Allusion  had  been  made  to  the  unfairness  produced  as  between  old 
and  new  members  by  adopting  a  new  table  of  premiums,  unless  at 
the  same  time  a  new  section  was  commenced.  A  few  years  ago  he 
had  to  consider  this  point  in  connection  with  an  otfice  which  had 
formerly  charged  the  Xorthampton  premiums  and  had  afterwards 
adopted  a  more  modern  scale,  under  which  the  premiums  for  ages 
at  which  assurances  are  generally  effected  were  lower  than  the 
Xorthampton.  It  appeared  to  him  that  as  a  new  series  of  policies 
had  not  been  commenced  at  the  time  the  alteration  was  made,  and  it 
would  have  been  impracricable  to  apply  the  new  scale  of  premiums  to 
the  old  class  of  policies,  it  was  only  fair  that  before  making  the 
general  distribution  that  portion  of  the  surplus  which  had  been 
created  during  the  five  years  by  the  additional  contributions  of  the 
older  members  should  first  be  allotted  to  their  policies.  On  the 
subject  of  bonuses  to  endowment  assurances  he  could  not  jiltogether 
agree  with  the  author.  Having  been  engaged  in  the  preparation  of 
a  table  of  premiums  for  %\"ith-protit  endowment  assurances,  he  came 
to  the  conclusion,  after  making  many  experiments,  that  he  could  not 
frame  a  table  of  modei-ate  premiums  which  would  admit,  %vithout 
injustice  to  other  policyholders,  of  the  direct  application  of  the 
contribution  method  of  allotment  (the  surplus  beyond  that  portion 
arising  from  interest  being  allotted  in  proportion  to  the  premiums 
paid),  especiaUy  in  the  case  of  shurt-term  endowments.     In  some  cases 
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he  found  it  would  practieally  have  heen  returning  the  premiums  paid 
with  compound  interest  at  over  31  per-cent.  The  following  method 
was  adopted.  The  premiums  were  calculated  by  adding  to  the  net 
endowment  assurance  premiums  the  actual  loading  contained  in  the 
whole-life  premiums,  an  adjustment  being  made  to  provide  for  the 
larger  amount  of  commission  which  would  have  to  be  paid.  This 
produced  a  table  of  very  moderate  premiums,  which  admitted  of  the 
second  portion  of  the  distribution  being  made  in  proportion  to  the 
wliole-life  premiums  for  the  same  respective  ages  at  entry.  This 
method  would  not  give  so  large  reversionary  bonuses  to  endowment 
assurances  as  to  whole-life  policies,  and  this,  he  thought,  was  as  it 
should  be.  The  author's  "modified  contribution  system"  was 
ingenious,  and  where  the  sums  assured  were  comparatively  small  the 
results  would,  no  doubt,  be  sufficiently  accurate ;  but  the  sA'stem  had 
the  disadvantage  pointed  out  by  Mr.  Burridge,  of  not  taking  into 
account  the  interest  upon  the  bonuses  attached  to  the  policies  at  the 
date  of  the  valuation. 

Mr.  F.  Schooling  said  he  found  that  out  of  29  offices  adopting 
the  uniform  reversionary  bonus  sj'stem,  8  adopted  the  compound  and 
21  the  simple  reversionar}'  bonus;  and  Mr.  Sprague,  in  a  series  of 
letters  to  an  assurance  paper  some  time  ago,  pointed  out  that  where 
the  rate  of  interest  used  in  the  valuation  was  slightly  over  \  per-cent 
less  than  the  realized  rate,  the  simple  uniform  method  was  roughly 
e(juitable.  The  profit  from  mortality  on  endowment  assurances  was 
very  much  less  than  it  was  (jn  whole-life  policies,  and,  in  fact,  it  was 
hardly  appreciable  ;  and  endowment  assurances  should  only  have  the 
share  of  mortality  profit  which  the}'  had  earned,  otherwise  the  whole- 
life  policies  would  suffer.  With  regard  to  Mr.  Jiothery's  method,  he 
thought  it  would  be  difficult  to  keep  up  the  rate  of  bonus.  Some 
companies  adopted  the  method  of  giving  a  percentage  on  premiums 
paid  as  cash  bonus  and  calculating  the  reversionary  bonus  upon  it; 
but  on  looking  at  the  records  of  those  companies  it  would  be  found 
that  the  percentage  did  not  increase  at  each  successive  quinquennium 
sufficiently  to  give  increasing  bonuses. 

Mr.  F.  B.  Wi'ATT  said  he  was  an  advocate  of  the  contri])ution 
plan  of  dividing  surplus,  but  was  fully  alive  to  the  difficulties  attend- 
ing its  application.  These  difficulties  arose  from  the  thi-ee  chief 
sources  of  profit — loading,  light  mortality,  and  interest  above 
valuation  rate — and  it  had  occurred  to  him,  in  the  course  of  his 
investigations,  that  a  very  simple  and  e(]uitable  ])lan  could  be  adopted 
if  these  three  sources  of  profit  were  reduced  to  one,  namely,  the 
loading.  That  would  be  the  case  if  the  valuations  were  made  by  the 
"  re-assurance"  method  advocated  by  Mr.  J.  A.  Higham,  the  value 
of  a  policy  being  (P.r.+  w  — P.,.)(l-l-fl'.r+«),  where  P  is  the  office 
premium  and  a^+n  is  derived  from  a  table  representing  the  company's 
own  mortality,  with  a  rate  of  interest  approximating  to  the  actual 
rate  realized  in  the  valuation  period.  He  did  not  think  this  method 
of  valuation  had  received  the  attention  it  deserved.  Whether  it  was 
applicable  to  any  particular  company  Avould  depend  on  the  circum- 
stances of  that  company,  but  a  trial  could  very  readily  be  made  if  the 
mortality  had  been  examined.     He  had  himself  derived  the  greatest 


1892.]  Office  Premiums  and  modes  of  Valuation.  155 

IjeiieBt  from  making  a  collateral  valuatiou  by  Mr.  Higham's  method, 
and  l)y  its  means  bad  been  able  to  solve  a  very  troublesome  problem. 
The  "contribution"  formula  fur  a  quinquennial  |)eriod  resulting  from 
that  method  of  valuation  was 

where  <f>  was  the  margin  in  the  office  premium  over  the  net  pi'emium 
according  to  the  special  table  used,  less  an  allowance  for  expenses, 
and  d'  +  o  the  age  at  date  of  distribution. 

Mr.  Archibald  Day  was  sorry  that  Mr.  Bailey  did  not  seem  to 
fully  appreciate  what  a])peared  to  him  to  be  the  demands  of  the  public. 
Mr.  Browne,  on  the  other  hand,  thoroughly  understood  that  the 
public  did  want  an  inci-easing  reversionary  bonus.  Mr.  Justican 
would  like  to  sweep  away  the  bonus  system  altogether,  but  really  that 
was  a  hope  practically  impossible  of  realization.  The  bonus  jjart  of 
the  question  was  the  speculative  element  which  attracted  the  public 
to  the  insurance  office.  But  his  real  object  in  rising  was  to  commend 
to  the  actuaries  of  the  present  day  (he  was  no  longer  on  the  active 
list)  an  extract  from  a  novel  of  Oliver  Wendell  Holmes  ("  A  Mortal 
Antipathy"),  in  which  he  said  in  regard  to  a  certain  thing.  "The 
public  wants  it.  and  what  the  public  wants  it  is  bound  to  have,  and 
we  are  bound  to  furnish  it."  That  very  much  explained  the  present 
situation. 

The  Prksident  said  it  was  because  he  entirely  agreed  with  the 
sentiment  expressed  by  Mr.  Day  that  he  had  brought  himself  to 
think  differently  from  Mr.  Bailey  with  regard  to  this  question. 
Until  the  other  day  Mr.  Bailey  and  he,  in  their  official  capacities, 
had  stood  on  the  same  level  with  regard  to  this  matter;  but  he  had 
found  out,  strange  as  it  might  seem  to  the  actuarial  mind,  that  a 
series  of  1  to  10  was  considered  to  be  of  greatly  more  value  than  a 
series  of  10  to  1.  Obviously  that  was  not  so,  but  yet  such  was 
human  nature  that  the  public  would  have  its  ascending  series, 
although  in  realitv  it  was  of  less  value  to  them  than  a  descendins 
series,  and,  in  obedience  to  the  public  want,  he  had  lately  been 
concerned,  as  his  colleague,  Mr.  Whittall.  had  already  indicated,  in 
endeavouring  to  give  the  public  what  it  demanded.  With  regard  to 
the  '2\  ])er-cent  valuation,  he  would  say  to  Mr.  Manly  that  he  agreed 
that  by  a  des<  eut  in  the  rate  of  interest  from  ^  to  2'.,  or  any  other 
rate,  unless  they  gave  an  increasing  beneht  to  the  older  policyholders, 
out  of  whose  accumulations  the  surplus  mterest  was  chiefly  earned,  they 
did  a  great  injustice.  Mr.  Rothery's  paper  was  the  outcome  of  two 
distinct  things:  it  was  an  interesting  illustration  of  that  refinement 
of  treatment  of  which  on  a  former  occasion  he  had  spoken  as 
characteristic  of  the  modem  actuary ;  but  it  was  also  the  outcome  of 
that  need  for  looking  at  the  question  of  bonuses  as  a  separate  question. 
Although  Mr.  Bailey  might  disagree  with  the  bonuses,  and  although 
Mr.  Justican  might  denounce  them,  as  he  himself  had  denounced  them 
20  years  ago,  they  had,  nevertheless,  like  an  octopus,  got  such  a  hold 
of  the  insurance  system  that  it  was  impossible  at  the  present  day  to 
cut    oneself   adrift   fi-om   them.      Whether   in   consequence    of   the 
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increasing  importance  of  the  middleman  with  whom  so  many  of 
their  friends  just  now  were  quarrelling,  or  on  account  of  the  keener 
appreciation  of  the  public  themselves,  the  question  of  the  bonuses 
they  were  to  give  in  any  particular  case  was  becoming  more  and  more 
important.  That  was  an  illustration  of  a  thing  in  itself  to  he 
welcomed — of  the  growing  intelligence  of  the  public  themselves,  of 
which  he  was  quite  sure  actuaries  would  have  in  the  long  run  no 
cause  to  complain. 

Mr.  RoTHERY,  in  reply,  said  that  Mr.  Manly  had  objected  to  his 
suggested  modification  of  Mr.  Sprague's  well-known  valuation  formula, 
which  involved  P.r+i,  as  indefinite.  That  was  to  some  extent  true, 
but  he  might  point  out  that  Mr.  Sprague's  formula,  as  stated  in  its 
general  form,  involved  the  quantit}'  V^+t  instead  of  P.i-+i,  and  was 
thus  equally  indefinite.  Of  course  each  method  must  be  applied  wnth 
great  care  and  judgment.  Referi'ing  to  Mr.  Kyan's  remarks,  he 
would  use  the  "select"  method  of  valuation  in  its  fullest  sense, 
but  would  permit  himself  to  adopt  any  reasonable  modification  to 
simplify  its  practical  application.  The  contribution  method  had  in 
the  discussion  found  strong  adherents,  and  he  did  not  think  anything 
had  been  seriously  urged  against  it.  The  argument  of  his  paper  was 
this:  One  bonus  system  or  another  had  to  be  adopted,  and  it  was  a 
question  of  compromise  between  theory  and  practice.  Theory  had  a 
great  deal  to  say  in  favour  of  the  contribution  method,  but  in 
applying  it  practically  difficulties  at  once  arose.  Mr.  Browne  tried 
to  apply  the  contribution  plan  with  great  exactness.  He  analyzed 
the  profit  or  loss  from  mortality,  interest,  loading,  and  from  many 
other  sources,  but  having  obtained  his  results,  he  did  not,  as  might 
have  been  expected,  apply  them  strictly,  hut  apportioned  the  items 
into  two  main  divisions  only.  Theoretically  the  mortality  profit  or 
loss  ought  to  be  applied  to  the  various  ages  where  a  light  or  a  heavy 
mortality  had  occurred.  It  seemed  to  him  a  needless  labour  to  make 
so  minute  an  examination  into  sources  of  profit,  and  then  after  all 
only  to  divide  the  surplus  into  two  parts  by  some  very  arbitrary 
process.  Objections  could,  of  course,  easily  be  given  against  any 
bonus  system,  but  he  submitted  that,  under  the  plan  explained  in  the 
pajjer,  and  by  suitably  choosing  the  percentages,  the  surplus  could  be 
apportioned  with  fair  equity  and  without  undue  complication. 
Whether  the  reserve  was  to  be  assumed  to  be  60  ])er-cent  or  any 
other  percentage  of  the  premiums  paid,  would  dei)end  entirely  upon 
the  circumstances  of  the  particular  office. 
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THE    LIFE    ASSURANCE    CO:\rPAXIES   OF   THE   UNITED 

KIXLIDOM. 


Summary  of  the  Life  Assurance  and  Annuity  Revenue  Accounts. 
TExtracted  from  the  Parliamentary  Return  for  1891,  published  in  1892.] 


INCOME 

Ordinary 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Balance  at  the  beginning  of   the 

Year  ...... 

165,809,134 

8,259,058 

174,068,192 

Adjustments:     for    one    Ordinary 

Return  transferred,  and  for  one 

Industrial   Return   discontinued 

(Deficiency  Balance) . 

-33,728 

+  6,646 

-27,082 

165,775,406 

8,265,704 

174,041,110 

Premiums 

14,833,359 

5,031,826 

19,865,185 

Cousideration  for  Annuities  . 

1,184,705 

75 

1,184,780 

Interest  and  Dividends  (less  Tax) 

6,744,876 

274,562 

7,019,438 

Increase  in  value  of  Investments  . 

177,365 

20 

177,385 

Fines,  Fees,  &c 

7,293 

463 

7,756 

Capital  Paid-up     .... 

35,684 

40,896 

76,580 

Customs  Tiniher  Measuring,  &c.    . 

3,125 

3,125 

Donations  (Itinerant  Methodists)  . 

3,781 

3,781 

Transfers  from  other  Accounts 

47,392 

47,392 

Miscellaneous         .... 

19,270 

6,500 

25,770 

188,832,256 

13,620.046 

202,452,302 

OUTGO 

Ordinary 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Claims 

11,783,890 

2,184,851 

13,968,741 

Cash   Bonuses  and   Reduction    of 

Premiums          .... 

1,057,400 

1,057,400 

Surrenders 

792,073 

12,534 

804,607 

Annuities 

871,070 

1,134 

872,204 

Commission 

731,412 

1,377,173 

2,108,585 

Expenses  of  Management 

1,390,797 

844,716 

2,235,513 

Bad  Debts 

2,167 

72 

2,239 

Decrease  in  value  of  Investments  . 

146,501 

483 

146,984 

Interest  on  Capital  and  Dividends 

and  Bonuses  to  Shareholders 

498,344 

53,901 

552,245 

Transfers  to  other  Accoimts  . 

3,174 

69 

3,243 

Miscellaneous         .... 

8,259 

8,259 

Balance*  at  the  end  of  the  Year    . 

171,547,169 

9,145,113 

180,692,282 

188,832,256 

13,620,046 

202,452,302 

*  This  Balance  includes  the  whole  of  the  Life  and  Annuity  Funds  (£174,793,243), 
and,  in  addition,  the  Capital  of  Companies  whose  business  is  limited  to  Life 
Assurance  only. 
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Summarj/  of  the  Balance  Sheets  (1891). 
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LIABILITIES 

Ordinary 

Industrial 

Total 

Companies 

Companies 

£ 

£ 

£ 

Paid-up  Capital  (including  sundry 

Shareholders'  Balances) 

11,352,139 

519,744 

11,871,883 

Life  and  Annuity  Funds 

165,920,161 

8,873,082 

174,793,243 

Fire   Funds  of   Companies  trans- 

acting Life  Business . 

9,815,476 

9,815,476 

Marine  Funds  of  Companies  trans- 

acting Life  Business . 

549,906 

549,906 

Reserve  Funds       .... 

4,520,904 

4,520,904 

Other  Funds           .... 

464,315 

2i'2,064 

676,379 

Profit  and  Loss  Balances 

2,908,720 

2,908,720 

Depreciation  and  Investment  Ba- 

lances        ..... 

877,969 

10,134 

888,103 

Globe  Annuitants  (Liverpool  and 

London)    ..... 

1,102,800 

1,102,800 

Outstanding  Claims 

3,492,085 

29,393 

3,521.478 

Outstanding  Accounts  . 

458,964 

15,371 

474,335 

Temporary  Loans  .... 

139,682 

2,238 

141,920 

201,603,121 

9,662,026 

211,265,147 

ASSETS 

Ordinary 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Mortgages  (including  Rent-charges) 

82,801,589 

299,150 

83,100,739 

Loans  on  Policies  .... 

9,217,205 

23,795 

9,241,000 

,,         Rates     .... 

19,401,604 

3,147,471 

22,549,075 

British  Government  Securities 

5,915,374 

524,468 

6,439,842 

Indian    and   Colonial   Government 

Securities  ..... 

12,695,955 

113,648 

12.809,603 

Foreign  Government  Securities 

3,533,849 

3,533,819 

Debentures 

21,856,801 

1,453,930 

.23,310,731 

Shares  and  Stocks 

12,931,402 

177,467 

13,108,869 

Companies'  own  Shares 

537,610 

537,610 

Land    and    House    Property   and 

Ground  Rents    .... 

12,851,277 

2,960,721 

15,811,998 

Life  Interests  and  Reversions 

3,480,319 

793 

3,481,112 

Loans  on  Personal  Security  . 

1,316,908 

13,192 

1,330,100 

Agents'  Balances  and  Outstanding 

Premiums           .... 

4,374,699 

424,768 

4,799,467 

Outstanding  Interest     . 

1,926,577 

94,309 

2,020,886 

Cash,  Deposits,  Stamps,  &c.  . 

8,607,418 

108,581 

8,715,999 

Customs   Timber   Measuring    Ba- 

lances, &c.          .... 

2,247 

2,247 

Book -Room      Grant      (Itinerant 

Methodists)        .... 

75,000 

75,000 

Deficiencies,  Preliminary  Expenses, 

&c 

77,287 

319,733 

397,020 

201,603,121 

9,662,026 

211,265,147 
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IxCREASE  (  +  )  or  Dkcrease  (— )  ill  the  Chief  Items  of  this  Year's 
8l'M5IAET  compared  with  the  corresjjondivg  Items  for  the 
previous  Year. 


Income. 
Premiums  ...... 

Consideration  for  Annuities 
Interest  and  Dividends  (less  Tax) 
Net  Result  of  Realization  and  Re-valuatioi 
of  Investments     .... 


Ordinary 
Companies 


+  619,973 

-  90,960 
+  217,333 

-  143,966 


Industrial 
Companies 


178,091 

75 

23,726 

1.242 


OrTGo. 
Claims         ..... 
Annuities    ..... 
Surrenders.  .... 

Commission         .... 
E.^penses  of  Mauasemcnt    . 

Liabilities. 
Paid-up  Capital  (including  sundry  Share 
holders'  Balances) 
I     Life  and  Annuity  Funds     . 


Assets. 
Mortgages  (including  Loans  on  Rates) 
Life  Interests  and  Reversions 
Loans  on  Policies         .... 
British  Government  Securities    . 
Indian  and  Colonial  Government  Securities 
Foreign  Government  Securities  . 
Debentures  .... 

Shares  and  Stocks 
Companies'  own  Shares 
Land    and    House   Projierty   and    Ground 

Rents  ..... 
Loans  on  Personal  Security 


+  1,156,794 
+  73,643 
-  27,385 
-r       53,088 

+      28,884 


256,  W5 

142 

1,273 

72,frl-4 

6,606 


+   24,990 

+ 

49,990 

+  5,434,789 

+ 

847,759 

+  2,005,132 

+ 

735,483 

-   53,130 

+ 

73 

+  302,891 

— 

1,654 

+  211.542 

- 

198,196 

s 

-   61,137 

- 

7.967 

5,802 

+  2,922,533 

4. 

38,229 

-   3.3,975 

+ 

3,780 

8,764 

+  759,416 

+ 

245..553 

+   70,631 

+ 

4,317 

NUMBER    OF    COMPANIES. 

The  total  number  of  Companies  appearing  in  the  above  Summary  is  97,  of 
which  85  have  been  classed  as  Ordinary,  8  as  Industrial,  and  4  appear  in  both 
Classes,  the  Retunis  of  these  Companies  showing  the  Onlinary  and  Industrial 
business  separately. 

During  the  year  four  names  have  been  removed  from  the  official  List  of 
Companies,  namely,  the  Industrial  of  Great  Britain  (Limited);  Provincial; 
Scottish  Economic  (Limited);  Scottish  Provincial;  which  have  either  ceased  to 
do  or  have  transferred  tJieir  business.  And  five  new  names  have  been  added, 
namely,  the  Pro\-ident  Assurance  Company  (Limited)  (included  in  Summary); 
and  the  British  Natural-Premium  Provident  Association  (Limited);  Imjjerial 
Insurance  Company;  Pioneer  Life  Assurance  Company  (Limited);  Sun  Life 
Assurance  Company  of  India  (Limited);  in  which  cases  the  Board  of  Trade 
have  issued  their  Warrant  under  the  provisions  of  Section  1  of  "  The  Life 
Assurance  Companies  Act,  1872." 
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SrMiiAET  OF  THE  AssuKAXCES  IX  FoRCE,  as  slwicn  1)1/  the  last  Retujms  of  the  Companies. 

OKDINAKY   BUSINESS. 


With  Peofits 

WiTHoiT  Profits 

Total 

Re-assur- 
ance.s                Xet 

Amount 

Amount 

No.     '      Amount 

Xo.      1      Amount 

Xo.           Amount 

Assurances. 
AVliolc  Term  of  Life 
Limited   number  of 
Premiums    . 

Endowments    . 
Endowment    Assur- 
ances  . 
Joint  Lives 
Last  Survivor . 
Contingent 
Issue 
Miscellaneous  . 

Annuities. 
Immediate 
Deferred 

669,593  341,598,769 
28,498    16,338,685 

£ 
81,029  55,761,779 

4,859    2,301,500 

£ 
750,622  397,360,548 

33,357    18,640,185 

£                £ 
18,589,052  378,771,496 

623,885   18,016,300 

698,091  357,937,454 
2,689        456,825 

154,465    34,517,330 

7,372      1,982,890 

1,197         926,815 

43           43,204 

6           10,577 

179         109,421 

85,888  58,063,279 
6,535     1,068,012 

28,498     8,701,293 
1,944        915,802 
1,198     1,250,547 
2,930    4,860,247 
813    3,235,588 
3,933    4,892,791 

783,979  416,000,733 
9,224      1,524,837 

182,963'  43,218,623 
9,316      2,898,692 
2,395i     2,177,362 
2,973      4,903,451 
819      3,246,165 
4,112      5,002,212 

19,212,937  396,787,796 
6,000      1,518,837 

735,131  42,483,492 
304,389  2,594,303 
291,140      1,886,222 

1,091,364  3,812,087 
959,276     2,286.889 

1,187,703:     3,814,509 

864,042  395,984,516 

131,739  82,987,559 

995,781  478,972,075 

23,787,940  455,184,135 

z,    :;: 

:::  ^    ::; 

18,752         867,400 
4,508         155,609 

12,344         855,056 
8,022         147,587 

...      ... 

23,260     1,023,009 

20,366     1,002,6431 

i                      i 

INDUSTRI 

AL   BU 

SINESS— (f 

Sickness  and  Friend' 

y  Society  Contracts 

not  included). 

With  Profits 

Without  PROFrrs 

T0T.\L 

Re-assur- 
ances 

Amount 

Net 
Amount 

Xo. 

Amount 

No. 

Amount 

Xo.       ]      Amount 

Assurances. 
Wliole  Term  of  Life 
Limited   number  of 
Premiums    . 

Endowments  . 
Endowment    Assur- 
ances . 
Joint  Lives 

Annuities. 
Immediate 

1 

1 

9,665,465 
6 

£ 
87,825,165 

237 

£ 
87,825,165 

237 

... 

9,665,471 
38,406 

72,525 
103,526 

87,825,402 
502,432 

1,142,684 
1,513,243 

87,825,402 
502,432 

1,142,684 
1,513,243 

90,983,761 

9,879,928  90,983,761 

1 

l|               15 

15 

The  above  iigures  are  based  on  Returns  deposited  for  the  most  part  durins:  the  past  five  years,  and 
are,  therefore,  merely  an  approximation  to  the  amount  of  contracts  in  force  at  the  present  time. 


189'2.]      CorrpftiHHiddice-     O/niiinii  nf  hitr  Dr.  11  .  Whcirell.        IHl 

CORRESPONDENCE. 


OPINION  OF   THE   LATE   DR.  WILLIAM  WHEWELL   AS   TO 
THE   GRAPHIC   METHOD. 

To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

Sib, — Having  regard  to  the  nature  of  the  objections  thdt 
Mr.  Woolhouse  has  made  against  the  Graphic  Method  of  adjusting 
MortaUty  Tables,  and,  in  ])articuhir,  his  expression  of  opinion  that 
it  is  unst'ientiHc,  I  tliink  it  will  W  useful  to  lay  before  your  readers 
the  opinion  regarding  tlie  method  given  by  the  late  ])r.  William 
Whewell,  who  must  be  admitted  to  have  Ijeen  an  eminently  seientitie 
man.  Tliis  o'pinion  is  eontained  in  a  passage  in  his  JTor/fm  O/y/niion 
Renofotum,  which  has  lately  come  under  my  notice;  although,  as  1 
have  had  the  book  for  many  years,  I  may  possibly  have  read  the 
])assage  previously  and  forgotten  all  about  it.  In  the  chapter 
entitled  Special  MefhoJs  of  Induction  appUcahle  to  Quantitij,  he 
has  a  section  devoted  to  what  he  calls  the  "  Method  of  Curves  ";  and 
it  is  from  this  section  that  the  following  passages  have  been  exti'acted. 

It  will  be  noticed  that,  although  Dr.  Wliewell  had  not  in  view  the 
application  of  the  Method  of  Curves  to  the  adjustment  of  mortality 
observations,  many  of  his  remarks  are  quite  as  appropriate  as  if  they 
had  been  written  with  special  reference  to  this  subject.  In  this 
connection  I  would  draw  attention  especially  to  his  statements.  First, 
that  though  the  observed  facts  may  appear  irregular,  the  correct 
facts  which  they  represent  are  really  regular;  and,  Secondly,  that  the 
irregular  and  abrupt  deviations,  which  appear  in  the  course  of  the 
original  observations  as  plotted  down  in  a  curve,  are  in  most  cases 
small  in  extent  when  compared  with  those  bendings  which  denote 
the  effects  of  regular  law.  This  is  equivalent  to  saying,  in  the  case 
of  Mortality  observations,  (1)  that  although  the  observed  proba- 
bilities of  death  appear  irregular  as  we  pass  from  one  age  to  the 
next,  yet  the  true  probabilities  must  be  really  regular;  and  (2)  that 
the  irregularities  in  the  observed  series  of  probabilities  are,  in  most 
cases,  small  in  extent  as  compared  with  the  general  sweep  of  the 
curve  considered  as  a  whole.  These  are  the  fundamental  princij^les 
on  which  we  rely  in  graduating  a  mortality  table  by  the  Grai)hic 
Method;  and  the  extract  not  only  admirably  describes  the  process 
of  adjustment,  but  is  even  more  useful  as  explaining  the  principles 
which  establish  its  claim  to  be  a  thoroughly  scientific  jn'ocess  and 
not  a  mere  em])irical  contrivance. 

I  am.  Sir, 

Your  obedient  Servant, 

Julinhro,  T.    B.    SPRAGUE. 

12  March  1892. 
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Extract  from  ^Y^E^^•ELL's  ^^  Novum   Organon  Renovatiim'', 
Book  III,  eh.  vii,  p.  204.      (3rd  Ed.  185S.) 

The  Method  or  Curves  proceeds  upon  this  basis :  that  when  one  quantit}- 
undergoes  a  series  of  changes  depending  on  the  progress  of  another  quantity, 
*  *  *  *  this  dependence  may  be  expressed  b}'  means  of  a  curve. 
In  the  language  of  mathematicians,  the  variable  quantity',  whose  changes 
we  would  consider,  is  made  the  ordinate  of  the  curve,  and  the  quantit}-  on 
which  the  changes  depend  is  made  the  abscissa.  In  this  manner,  the  curve 
will  exhibit  in  its  form  a  series  of  undulations,  rising  and  falling  so  as  to 
correspond  with  the  alternate  Increase  and  Diminution  of  the  quantity 
represented,  at  intervals  of  Space  which  correspond  to  the  intervals  of  Time, 
or  other  quantity,  by  which  the  changes  are  regulated.  Thus,  if  we  set  up. 
at  equal  intervals,  a  series  of  ordinates.  representing  the  Height  of  all  the 
successive  High  Waters  bi-ouglit  by  the  tides  at  a  given  plaee.  for  a  year, 
the  curve  which  connects  the  summits  of  all  these  ordinates  will  exhibit  a 
series  of  undulations,  ascending  and  descending  once  in  about  each  Fort- 
night:  since,  in  that  interval,  we  have,  in  succession,  the  high  spring  tides 
and  the  low  neap  tides.  The  curve  thus  drawn  offers  to  the  ej-e  a  picture  of 
the  order  and  magnitude  of  the  changes  to  which  the  quantity  under 
contemplation,  (the  height  of  high  water),  is  subject. 

Now  the  peculiar  facility  and  efficacy  of  the  Method  of  Curves  depends 
upon  this  circumstance; — that  order  and  regularity  are  more  readilj'  and 
clearly  recognized,  when  thus  exhibited  to  the  eye  in  a  picture,  than  they 
are  when  presented  to  the  mind  in  any  other  manner.  To  detect  the 
relations  of  Number,  considered  directly  as  Number,  is  not  easy :  and  we 
might  contemplate  for  a  long  time  a  Table  of  recorded  Numbers,  without 
perceiving  the  order  of  their  increase  and  diminution,  even  if  the  law  were 
moderatelj'  simple.     *     *     *     * 

But  the  Method  of  Curves  not  only  enables  \is  to  obtain  laws  of  nature 
from  r/ood  Observations,  but  also  in  a  great  degree,  from  observations  which 
are  very  imperfect.  For  the  imperfection  of  ob.servations  maj'  in  part  be 
corrected  by  this  consideration ; — that  though  they  may  appear  irregular, 
the  correct  facts  which  they  impei'fecth'  represent,  are  really  regular.  And 
the  iNlethod  of  Curves  enables  us  to  remedj-  this  apparent  irreguiaritj-,  at 
least  in  part.  For  when  observations  thus  imperfect  are  laid  down  as 
Ordinates,  and  their  extremities  connected  by  a  line,  we  obtain,  not  a  smooth 
and  flowing  curve,  such  as  we  should  have  if  the  observations  contained 
onlv  the  rigorous  results  of  regular  laws;  but  a  broken  and  irregular  line, 
full  of  sudden  and  capricious  twistings,  and  bearing  on  its  face  marks  of 
irregularities  dependent,  not  upon  law,  but  upon  chance.  Yet  these 
irregular  and  abrupt  deviations  in  the  curve  are.  in  most  cases,  but  small  in 
extent,  when  compared  with  those  beudiugs  Avhich  denote  the  effects  of 
regular  law.  And  this  circumstance  is  one  of  the  great  grounds  of 
advantage  in  the  ]\Iethod  of  Curves.  For  when  the  observations  thus  laid 
down  present  to  the  eye  such  a  broken  and  irregular  line,  we  can  still  see.  often 
with  great  ease  and  certainty,  what  twistimjs  of  the  line  are  probably  due  to 
the  irregular  errors  of  observation  ;  and  can  at  once  reject  these,  by  drawing 
a  more  regular  curve,  cutting  off  all  such  small  and  irregular  sinuosities, 
leaving  some  to  the  right  and  some  to  the  left ;  and  then  proceeding  as  if 
this  regular  curve,  and  not  the  irregular  one,  expressed  the  observations.  In 
this  manner,  we  suppose  the  errors  of  observation  to  balance  each  other : 
some  of  our  corrected  measures  being  too  great  and  others  too  small, 
but  with  no  great  preponderance  either  way.  We  draw  our  main  regular 
curve,  not  through  the  points  given  by  our  observations,  but  amojif/  them: 
drawing  it,  as  has  been  said  by  one  of  the  philosophers  (Sir  J.  Herschel,* 

*  Mr.  Sorley,  in  his  "Observations  on  the  Graduation  of  Mortality  Tables" 
(J. LA.,  xsii,  309)  has  mentioned  Sir  J.  Herschel's  connection  witli  the  Graphic 
Method,  and  has  made  some  lengthy  quotations  from  the  paper  here  referred 
to.— T.  B.  S. 
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Ast.  Soc.  Trans,  vol.  v,  p.  1)  who  first  systematically  used  this  method, 
"with  a  bold  but  careful  hand".  The  regular  curve  which  we  thus  obtain, 
thus  freed  from  the  casual  errors  of  observation,  is  that  in  which  we 
endeavour  to  discover  the  laws  of  change  and  succession. 

By  this  method,  thus  getting  rid  at  once,  in  a  great  measure,  of  errors 
of  observation,  we  obtain  data  which  are  more  true  than  the  individual 
facts  themselves.  The  philosopher's  business  is  to  compare  his  hypotheses 
with  facts.  But  if  we  make  the  compai-ison  with  separate  special  facts,  we 
are  liable  to  be  perplexed  or  misled,  to  an  unknown  amount,  hy  the  errors 
of  observation;  which  may  cause  the  h3'potlietical  and  the  observed  result  to 
agree,  or  to  disagree,  when  otherwise  thej'  would  not  do  so.  If,  however, 
we  thus  take  the  whole  mass  of  the  facts,  and  remove  the  errors  of  actual 
observation,  (Ibid.,  vol.  v,  p.  4),  by  making  the  curve  which  expresses  the 
supposed  observation  regular  and  smooth,  we  have  the  separate  facts 
corrected  by  their  general  tendency.  We  are  put  in  possession,  as  we  have 
snid,  of  something  more  true  than  any  fact  by  itself  is. 

One  of  the  most  admirable  examples  of  the  use  of  tliis  Method  of 
Curves  is  found  in  Sir  John  Horschel's  Investigation  of  the  Or/jif.^-  of 
Double  Stars.  The  author  there  shows  how  far  inferior  the  direct 
observations  of  tlie  angle  of  position  are,  to  the  observations  corrected  bj'  a 
curve  in  the  manner  above  stated.  "This  curve  once  drawn",  he  says, 
"  must  represent,  it  is  evident,  the  law  of  variation  of  the  angle  of  position, 
"  with  the  time,  not  onlv  for  instants  intermediate  between  the  dates  of 
"  observations,  but  even  at  the  moments  of  observation  themselves,  much 
"  better  than  the  individual  raw  observations  can  possibly  (on  an  average) 
"  do.  It  is  only  requisite  to  try  a  case  or  two,  to  be  satisfied  that  by 
"  substituting  the  curve  for  the  points,  we  have  made  a  nearer  approach  to 
"  nature,  and  in  a  great  measure  eliminated  errors  of  observation."  "  In 
"  following  the  graphical  process",  he  adds,  "we  have  a  conviction,  almost 
•'  approaching  to  moral  certainty,  that  we  cannot  be  greatly  misled." 


A   LONG-LIVED    FAMILY. 

To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

SiE, — The  vital  history,  as  annexed,  of  a  family  of  11  children 
is  so  remarkable  that  it  would  seem  worthy  of  insertion  in  the 
Journal :  the  father  died  in  1845,  aged  So,  and  the  mother  in  ISll, 
aged  about  45.  I  would  add  that  the  father,  one  of  the  founders  of 
a  great  life  office,  was  the  head  of  a  well-known  house  now  rivalling, 
in  the  vigour  of  its  official  existence,  the  longevity  of  certain  of  its 
members. 


! 

Sex 

Bom 

Died 

Age  at  Death 

1 

F. 

7  Dec.  1789 

24  Jan.   1892 

1021 

2 

F. 

23  Feb.   1791 

10  Xov.  1886 

95-7 

3 

M. 

28  March  1792 

10  Jan.   1881 

88-8 

4 

F. 

9  April  1793 

10  Aug.  1875 

82-3 

5 

F. 

16  Feb.  1795 

27  March  1891 

96-1 

6 

M. 

4  Sept.  1796 

1796 

(say)  -1 

7 

M. 

20  Xov.  1798 

28  Sept.  1841 

42-9 

8 

M. 

15  Dec.   1799 

8  June  1869 

69-5 

9 

M. 

23  Jan.   1801 

29  Dec.   1888 

87-9 

10 

M. 

21  April  1802 

3  Feb.   1892 

89-8 

11 

1 

F. 

27  June  1806 

8  May   1807 

■9 

Al    i 
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Tlie  average  age  at  death  was  therefore  687;  or,  leaving  the  two 
who  died  in  infancy  out  of  consideration,  83"9. 

I  am,  Sir, 

Your  ohedient  Servant, 

C.  D.  HIGHAM. 

81  King  William  Street,  E.C., 
■  27  April  1892. 
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NEW   SYLLABUS   AND   RULES   FOR  THE   EXAMINATIONS. 

[These  Rules  will  come  into  force  as  regards  Parts  I  and  II  of  tlie 
Examination  in  1893,  and  as  regards  Part  III  in  1894.] 

RULES  prescribed  hy  the  Council  of  the  Institute  to  regulate  the 
Examiiiations  qualifying  for  admission  to  the  Classes  of 
Students,  Associates,  and  Felloivs  respectively. 

GrENEEAL   EeGTTLATIONS. 

1.  The  Examinations  shall  he  conducted  in  writing,  or  partly  in 
wi'iting  and  partly  viva  voce,  as  the  Examination  Committee  may 
think  fit,  and  under  such  conditions  as  the  Examination  Committee 
mav  prescribe,  subject  to  the  approval  of  the  Council. 

2.  The  Examiners  shall  place  successful  Candidates  in  three 
Classes,  and  the  names  in  each  Class  shall  be  arranged  in  al])hal)etical 
order. 

3.  No  Candidate  will  be  allowed  to  present  himself  for  examination 
until  he  has  paid  all  Subscriptions,  Entrance  Fees,  and  Examination 
Fees  that  may  be  due. 

Examinations  in  the  United  Kingdom. 

4.  Except  in  the  case  of  Examination  for  admission  to  the  Class 
of  Students,  at  least  one  month's  public  notice  will  be  given  of  the  days 
and  hours  when,  and  of  the  place  or  places  where,  the  Examinations 
in  the  United  Kingdom  will  take  place. 

5.  Candidates  for  any  Examination  in  the  United  Kingdom  must 
give  fourteen  days'  notice  in  writing,  addressed  to  the  Honorary 
Secretaries,  of  their  intention  to  present  themselves  for  Examination, 
specifying  the  particular  Examination  for  which  they  intend  to 
present  themselves. 

Examinations  in  the  Colonies. 

6.  Except  in  the  case  of  Examinations  for  admission  to  the  Class 
of  Students,  public  notice  will  be  given,  not  later  than  in  October  in 
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each  year,  by  advertisement  in  at  least  one  newspaper  of  the  Colony 
in  which  an  Examination  is  to  bo  held,  of  the  days  when  such 
Examination  will  take  place. 

7.  Candidates  for  any  Examination  in  a  Colony  must  give  notice 
in  writing,  addressed  to  the  Honorary  Secretaries,  of  their  intention 
to  present  themselves  for  examination,  specifying  the  particular 
Examination  for  which  they  intend  to  present  themselves.  Such 
notice  must  be  posted  in  time  to  reach  the  Honorary  Secretaries  in 
London  not  later  than  the  31st  December  preceding  the  date  of  the 
Examination. 

Students. 

1.  Examinations  for  admission  to  the  Class  of  Students  will  be 
held  as  often  as  the  Examination  Committee  may  prescribe. 

2.  Candidates  who  have  paid  tiie  Application  Fee  of  £1.  Is.,  and 
whose  applications  for  admission  have  been  approved  by  the  Council, 
shall,  unless  exempted,  be  examined  in  the  following  subjects: 

(1)  Writing  from  Dictation. 

(2)  Engli-sh  Com]X)sition. 

(3)  Arithmetic. 

{4t)   Elementary  Algebra  ( nc^t  beyond  Equations  of 
the  first  degree). 

3.  In  the  event  of  a  Candidate  pa.ssiug  the  Examination  he  will 
be  admitted  a  Student  after  he  has  signed  the  Form  of  Obligation 
prescribed  by  the  Council,  and  paid  his  Subscription  of  £1.  Is.  for 
the  current  year. 

4.  In  the  event  of  a  Candidate  failing  to  pass  the  Examination, 
he  shall  be  permitted  to  offer  himself  for  Examination  once  more 
within  a  period  not  exceeding  six  months  from  the  date  of  the  first 
Examination.  If  he  fail  to  pass  on  the  second  occasion,  or  do  not 
present  himself  a  second  time  for  examination  within  such  prescribed 
time,  the  fee  paid  upon  application  for  admission  shall  be  forfeited. 


Associates. 

1.  The  Examination  tu  qualify  Students  for  admission  to  the 
Class  of  Associates  shall  consist  of  two  parts,  and,  subject  to  the 
exceptions  hereinafter  mentioned,  no  Student  shall  present  himself  for 
Examination  in  the  second  part  unless  he  has  previously  succeeded  in 
passing  the  first  part  of  the  said  Examination. 

2.  Examinations  will  be  held  in  April  of  each  year,  or  oftener  if 
the  Council  shall  think  fit. 

3.  Candidates  for  any  Examination  in  either  the  first  or  second 
part  must,  at  the  time  of  ginng  notice  of  their  intention  to  present 
them.selves  for  examination,  pay  a  fee  of  £1.   Is. 

4.  In  the  first  part  of  the  Examination,  Students  shall  be  examined 
in  the  subject.s  set  forth  in  Part  I  of  the  annexed  Syllabus ;  and  in 
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the  second  part  of  the  Examination,  in  the  subjects  set  forth  in  Part 
II  of  the  said  Syllabus. 

5.  Graduates  in  Mathematical  Honours  of  any  University  in  the 
United  Kingdom  will  be  exempt  from  Examination  in  Part  I  of  the 
annexed  Syllabus. 

6.  Fellows  of  the  Faculty  of  Actuaries  by  Examination  will  be 
considered  by  the  Council  to  be  eligible  under  Bye-Law  No.  44  as 
Associates,  without  passing  tlie  Examination  for  admission  to  the 
Class  of  Associates. 

Fellows, 

1.  Examinations  will  he  held  in  April  of  each  year,  or  oftener  if 
the  Council  shall  think  tit. 

2.  Subject  to  the  exceptions  hereinafter  mentioned,  and  to  the 
excei^tions  mentioned  under  the  heading  "Associates,"  the  Examination 
to  qualify  an  Associate  or  a  Student  for  admission  to  the  Class  of 
Fellows  shall  consist  of  three  parts,  the  third  of  which  shall  consist 
of  two  sections.  The  first  and  second  parts  of  the  Examination  shall 
be  in  the  same  subjects,  and  subject  to  the  same  rules,  as  those 
prescribed  for  admission  to  the  Class  of  Associates;  and  in  the  third 
part,  for  neither  section  of  which  shall  they  present  themselves  until 
an  interval  of  at  least  twelve  months  after  passing  the  second  part. 
Candidates  shall  be  examined  in  the  subjects  set  forth  in  Part  III, 
Section  A  and  Section  B,  of  the  annexed  Syllabus. 

3.  Candidates  may  take  both  sections  of  Part  III  in  the  same 
year,  or  they  may  take  either  section  in  one  year  and  postpone  the 
other  section  to  a  subsequent  year. 

4.  Candidates  for  Examination  in  the  third  part  must,  at  the  time 
of  giving  notice  of  their  intention  to  present  themselves  for  exam- 
ination, pay  a  fee  of  £1.  Is.  in  respect  of  each  section  for  which 
they  enter. 

5.  Associates  who  prior  to  the  commencement  of  the  Bye-Laws 
(26th  day  of  February,  1886,)  passed  the  first  or  second  year's 
examination,  shall  be  required  to  pass  onh'  the  second  and  third  jiai'ts, 
or  only  the  third  j)art,  respectively,  of  tlie  Examination  to  qualify  for 
admission  to  the  Class  of  Fellows. 

G.  Associates  admitted  after  the  26th  February,  1886,  shall  be 
re(]uired  to  pass  only  the  third  part  of  the  E.xamination  to  (]ualify  for 
admission  to  the  Class  of  Fellows. 

By  order  of  the  Council,  June   14th,  1892. 

THOS.    H.    COOKE, )  „      ^ 

I  Hon.  Aecs. 

GEOliGE    KING,      i 
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SYLLABUS   OF    EXAMINATIONS    REFERRED   TO    IN   THE 
ANNEXED    RULES. 

Part  I. 

(1)  Arithmetic  and  Algebra,  iucluding  the  Theory'  and  Practice  of 

Logarithms,  and  the  Elements  of  the  Theory  of  Probabilities. 

(2)  Euclid— Books  I,  II,  and  III. 

(3)  The  Elements  of  the  Theory  of  Com])ound   Interest,  including 

Annuities-Certain. 
(Jr)  The  Principles  of  Book-keeping. 
(5)   Practical  Examples  in  all  the  foregoing  subjects. 

Part  II. 

(1)  The  Theory  of  Compound  Interest,  including  Annuities-Certain. 

(2)  The    apphcation     of     the    Theory    of     Probabilities    to     Life 

Contingencies. 

(3)  The    Theory   of    Life    Contingencies,    iucluding   Annuities   and 

Assurances  on  Lives  and  Survivorships. 
(Ij   The  methods  of  consti-uction  (excluding  graduation)  and  the  use 

of  Mortality  Tables, 
(o)   The  methods  of  construction  and  the  u.se  of  monetary  and  other 

Tables  i-elating  to  Life  Contingencies. 
(0)    The  Elements  of  the  Law  rekting  to  Life  Assurance    Policies 

and  their  assignment. 
(7)   The  Investments  of  Life  Assurance  Companies  other  than  Life 

Interests  and  Reversions. 
(>l)    Practical  Examples  in  all  the  foregoing  subjects. 

X.B. — Questions  will  not  be  set  involving  combinations  of 
more  than  three  lives,  or  the  application  of  the 
Ditlerential  and  Integral  Calculus,  or  of  the  Calculus 
of  Finite  Differences. 


Part   111. — Section  A. 

(1)  The  Elements  of  the  Law  of  Real  and  Personal  Property,  and  of 

the  Law  relating  to  Life  Assurance   Contracts,  and  to  Joint- 
Stock  Companies  and  Friendly  Societies. 

(2)  The  Principles  of  Banking  and  Finance,  including  a  knowledge 

of  the  Constitution  and  Operations  of  the  Bank  of  England, 
and  of  the  National  and  Local  Debts  of  the  United  Kingdom. 

(3)  Elements    of    the    Calculus    of    Finite    Differences,    including 

Interpolation    and  Summation,  with  its  Application  to  Life 
Contingencies. 

(4)  The  methods  of  constructing  and  graduating  Mortality  Tables, 

Sickne-ss    Tables,    and   other   Tables   relating    to    Life    Con- 
tingencies,   with    special    reference    to    existing    well-known 
Tables. 
ip)   Practical  Examples  in  all  the  foregoing  subjects. 
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Part  III. — Section  B. 

(1)  The  methods  of  Yahiation  of  the  Liabilities  and  Assets  of  Life 

Assurance    Companies    and    analogous    Institutions,    and    of 
dealing  with  the  results  shown  by  such  Valuations. 

(2)  Investments  generally,  including  Life  Interests  and  Ke versions. 

(3)  Miscellaneous  subjects  connected  with  the  foi-egoing,  such  as  the 

[n-actical   valuatio)i    of    Life    Interests    and    Rever.sions,    the 
[•reparation  t)f  Statements,  Accounts,  Keports,  &c. 
(■:^)   Subjects  in  Life  Contingencies  not  included  in  Part  II. 

(5)  The  Application  of  the  Differential  and  Integral  Calculus  to  Life 

Contingencies. 

(6)  Practical  Examples  in  all  the  foregoing  subjects. 
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Examination  for  Admission  to  the  Class  of  Associate 
(Part  I). 

Examiners — F.  E.  Colenso,  Esq.,  M.A.;    G.  F.  Hardy,  Esq.; 
G.  Marks,  Esq.;    H.  C.  Thiselton,  Esq. 

First  Paper. 

1.  A  retail  dealer,  who  reckons  his  average  cash  sale  to  be  Is.  8f^., 
adds  to  the  wholesale  price  25  per-cent  for  profit,  and  further 
additions  to  provide  for  discount  of  10  per-cent  for  cash,  and  to  meet 
expenses  at  the  rate  of  2d.  per  average  cash  sale.  He  buys  one  set 
of  articles  wholesale  at  Sis.  per  hundred.  What  should  be  his 
nominal  retail  selling  price? 

2.  Give  a  brief  description  of  the  method  of  book-keeping  by 
double  entry,  and  show  how  the  books  of  a  company,  kept  by  that 
method,  may  be  made  to  furnish  a  complete  account  of  the  state  of 
its  a  Hairs. 

3.  Solve  the  ctpiations: 

(2)     j;^  +  r?a,'3+Z».r2-f^/u--f  1=0. 

4.  If  each  of  two  quantities  varies  as  a  third  when  the  other  is 
constant,  show  that  when  both  vary  the  third  varies  as  their  product. 

Assuming  that  the  quantity  of  work  done  varies  as  the  number 
of  days  when  the  number  of  working  hours  per  day  is  constant,  and  that 
the  quantity  of  work  done  per  hour  varies  as  the  excess  of  12  over  the 
number  of  working  hours  per  day,  find  what  the  number  of  working 
hours  per  day  must  be  in  order  that  the  work  of  27  days  may  be 
equivalent  to  the  work  of  20  days  of  9  hours  each. 
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5.   Obtain  the  couditioiis  under  wliieh  the  expression 

ax--{-'lbx-\-c 

is  of  one  sign  lor  all  real  values  of  x. 
Find  the  greatest  value  of 

G.    Dehne  the  logarithm  of  a  given  number  to  a  given  base,  and 

IG  2        52  4 

find  the  logarithms  of   -    to  the  base      ,  4-       to  the  base      ,  and 
ol  o        24o  3 

•0000157609  to  the  base  -00397. 

13 

Between  what  negative  integers  does  the  logarithm  of  to 

o  o  «  579 

the  base  3  lie? 

7.   Prove  the  Binomial  Theorem  for  a  positive  integral  exponent; 
and  hnd  the  general  term  in  the  expansion  of: — 


1 

(2) 


8.  In  how  many  trials  may  a  person  undertake,  for  an  even  wager, 
to  throw  an  ace  with  a  single  die? 

A  undertakes  to  throw  at  least  one  6  in  a  single  throw  of  six 
dice,  B  to  throw  at  least  two  6's  in  a  single  throw  of  twelve  dice. 
Which  has  the  better  chance  of  success  ? 

9.  Explain  the  nature  of  the  Calculus  of  Finite  Diiferences,  and 
furnish  reasons  why  the  value  usually  given  to  the  difference  of  the 
independent  variable  is  unity. 

Prove  that  if  iix  be  a  rational  and  integral  function  of  x  of  the 
»th  degree,  its  wth  differences  are  constant. 

10.  Deduce  a  formula  for  the  sum  of  the  series 

Hence   find   the    sum   of  the   fourth    powers  of    the   first    n    natural 
numbers. 

11.  Obtain  the  conditions  under  which  the  equation 

ux-  +  hxij  +  cy-  +  dx  4-  ey  -\-f=-  0 
represents: — 

(1)  a  circle ; 

(2)  two  straight  lines. 

12.  If  a  side  of  a  triangle  be  produced,  the  exterior  angle  is  equal 
to  the  two  interior  and  opposite  angles,  and  the  three  interior  angles 
of  any  triangle  are  together  equal  to  two  right  angles. 

Draw  a  straight  line  BE  parallel  to  the  base  BO  of  a  triangle 
to  cut  the  side  AB  in  D  and  the  side  ^6' in  i',  so  that  DE  may  be 
e(|ual  tu  BD  and  CE  together. 
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Second  Paper. 

13.  A  sum  o£  £7,687.  10s.  is  invested  in  2f  per-cent.  Consols 
at  95— ,  the  broker's  charge  for  the  investment  being  ^  per-ceut  on 
the  Stock.  The  Consols  are  subsequently  realized  at  98  and  the 
proceeds  re-invested,  as  far  as  possible,  in  Xorth-Eastern  IJallway 
\  per-cent  Debenture  Stock  at  130,  this  Stock  being  transferable 
only  in  multiples  of  £1.  The  broker's  charge  on  the  tniusfer  being 
-2  per-cent  on  the  re-invested  money,  and  the  balance  being  deposited 
in  the  Post  Office  Savings  Bank  (at  2-i  per-cent),  calculate  the 
difference  in  income  due  to  the  transaction. 

14.  Two  vehicles  start  at  the  same  moment  from  two  towns,  A 
and  B  respectively,  and  travel  towards  each  other.  They  meet  after 
10|  hours,  one  taking  -.}.}  hour  more  to  a  mile  than  the  other.  If  the 
distance  from  A  to  B  is  lOi  miles,  what  are  the  rates  at  which  the 
vehicles  travel? 

15.  Sum  to  n  terms  the  three  series,  the  nih.  terms  ut'  which  are 
{a-\-nhy-,   (n  —  2)2~",  and  (2«  — 1)  .^r'*  respectively. 

16.  Prove  that  a  quadi'atic  equation  cannot  have  more  than  two 
roots,  and  investigate  the  relations  which  subsist  between  them  and 
its  co-efficients. 

Given  that  the  roots  of  the  two  equations : 
aj;-+hj:  +  c  =  0, 
a'cc'  +  b'x  +  c'=0, 

a'c'       /b'y 
are  in  Geometrical  Progression,  prove  that  —  =  (  -    1   . 

ac       \bj 

17.  Reduce  to  its  simplest  form: 
[_1+  y5±  n/_io_2v/5]% 


1024 
and  show  that 


[-!,  v^^+  V~4^'''J=''- 


IS.  Show  how  to  tiud  the  number  of  permutations  of  n  things 
taken  all  together,  which  are  not  all  different. 

Find  the  sum  of  the  different  numbers  which  can  be  formed 
with  three  6's  and  four  2's,  all  these  seven  digits  being  employed  in 
the  formation  of  each  number. 

,«    ^          .  306^2_45o^  +  162         .  ,     ,,         ^     ,. 

19.  Separate  7- -—7- -^yz -^    into   three   tractions,    or 

^  (Bar  — 7)(5j;  — 4)(2j;  — 1) 

which  the  denominators  are  respectively  8.1'  — 7,  5.r  — 4,  and  2.1'- 1. 

20.  Write  down  the  usual  series  for  loge(l  +  ar),  and  find  the 
value  of  X  to  four  places  of  decimals  in  the  following  equations: 

{a)      501ogel  +  a:=49.r; 

{h)      ^hg  ,0  {^^-^  +  log  .0  (^.)  =1^. 
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21.  Two  cards  arc-  drawn  from  a  complete  pack.  "NVbat  is  the 
chance  that  the  sum  of  their  values  will  be 

(«)     exacth-  20 ; 

{h)     at  least  20  ; 

assuming  that  each  ace  and  court  card  is  reckoned  as  11? 

22.  There  are  two  independent  events  (A)  and  (B).  whose 
probabilities  are  respectively  a  and  b. 

A  third  event  (C)  must  happen  if  (A)  and  (B)  both  fail, 
must  fail  if  (A)  and  (B)  both  happen,  and  has  an  even  chance  of 
happening  if  one  only  of  (A)  and  (B)  happen. 

Find  the  probability 

(1)  that  (C)  will  happen ; 

(2)  that  (C)  having  happened  (A)  and  (B)  have  both  failed. 

23.  Having  given  the  following  values  of  annuities,  find  by 
interpolation  the  value  of  a^  at  3i  per-cent: 

3  per-cent  3  J  per-cent  4  per-cent 

a^         17176  16103  lol3o 

^42         16-566  1.5-06S  U-664  )t)''' 

044         15-924  15-001  11-162 

24.  Find  the  equation  to  two  straight  lines  such  that  the 
co-ordinate  axes  are  the  diagonals  of  the  parallelogram  contained  by 
those  straight  lines  and  by  the  straight  lines  represented  by  the 
equation 

25.  If  a  straight  line  be  divided  into  &ny  two  parts  the  square  on 
the  whole  line  is  equal  to  the  squares  on  the  two  parts  together  with 
twice  the  rectangle  contained  by  the  parts. 


'  0 


'?? 


ExA.Mr>r.viiox  fok  Admission  to  the  Class  of  Associate 
(Pabt  II). 

Examiners — F.  \^ELL,  Esq.;    K.  Ckoss,  Esq.;    W.  iSriroy,  Esq.,  M.A.; 
E.  Woods,  Esq. 

First  Paper. 

1.  Explain  the  term  discount,  giving  both  for  compound  interest 
and  simple  interest,  the  formula  for  discount  on  1  payable  n  years 
hence,  the  annual  rate  of  interest  being  /. 

If  i  be  a  nominal  rate  of  interest  convertible  momently,  x  a 
number  of  years,  what  will  be  denoted  by  y,  when  y=e^'^ 

2.  Given  a  table  of  amounts  and  present  values  of  annuities 
payable    yearly,    interest    being   convertible    once    a    year,    find    the 
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constant  factor  bv  which  the  vahies  in  such  tables  can  be  multiplied 
so   as   to    give   the  corresponding   results   where   the    annuities    are 
payable  m  times  a  year,  interest  still  convertible  once  a  year. 
What  does  the  factor  become  when  /«  =  x  ? 

3.  Exj)laiu  and  illustrate  what  is  meant  by  a  table  of  mortality. 
Assuming  the  existence  of  such  a  table,  show  how  to  obtain  for 

any  age  .r 

(1).  The  probable  future  lifetime  {vie  probable); 
(2) .  Average  duration  of  life. 

Distinguish  between  curtate  and  complete  expectation  of  life. 

4.  In  a  stationary  population  where  /.r=  number  living  at  age  s, 
Zj,+i=:  number  living  at  age  .r  +  1,  and  so  on.  and  Ax=  present  value 
of  1  payable  at  end  of  the  year  in  which  an  individual  age  x  dies, 
show  that  S/.vA.i-  for  all   ages   from  s  inclusive  to  the  end  of  life 

=  lx(cix  +  \i)- 

Can  you  give  any  verbal  interpretation  to  this  result  "r 

o.  Obtain  by  general  reasoning  the  tirst  approximate  foi-nmla  for 
the  value  of  an  annuity  payable  m  times  a  year,  namely, 

in— I 
2  m 

Is  this  formula  in  excess  or  deficiency  of  the  true  valuer 

6.  How  would  you  answer  the  objection  raised  by  a  non-expert 
to  the  formula  in  the  previous  question  that  it  could  not  be  right 
because  the  correction  is  the  same  for  all  rates  of  interest? 

7.  Explain  the  meaning  of  the  term  "Policy-value." 

Show  that  „Yi  =  A,.+,;-P.,(l  +  rir.,+„) (i) 

and  also  ,iVx= fi •     (u) 

Distinguish  clearly  between  the   Prospective  Method  and  the 
Retrospective  Method  of  treatment  of  Policy-values. 

8.  Find  a  formula  for  the  amount  of  a  policy  to  be  issued  free 
from  pajinent  of  premiums  in  lieu  of  receiving  the  value  of  the 
original  policy  in  the  following  cases: 

(1).  Ordinary  whole-life  policy: 

(2).  A  whole-Ufe  policy  with  limited  number  of  premiums; 

(3j.  An  endowment-assurance  policy. 

0.  Find  the  formula  for  the  value  of  an  annuity  on  the  life  of  .c 
during  the  lifetime  of  //,  and  for  f  years  after  y's  death. 
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10.  The  o^vnel•  of  an  estate  has  to  pay  off  a  cliarge  in  the 
following  way  in  n  years: 

B  being  the  amount  of  the  charge  he  has  to  pay,  —  each 

year  as  repayment  of  capital  and  interest  at  the  rate  ; 
per  annum  on  the  amount  still  unpaid  at  the  beginning 
of  each  year.  For  what  lump  sum  might  his  annual 
payments  be  commuted? 

dy 

11.  Given  the  implicit  relation,  a:-i/-=a^(x+i/),  find  ~  . 

as 

12.  Show  that  in  the  logarithmic  curve,  y=(H-z)^,  the  distance 
from  the  origin  along  the  axis  of  x  from  the  ordinate  i/  to  the  point 
where  the  tangent  at  any  point  (.r,  y)  cuts  the  axis  of  .r  is  constant. 
"What  is  its  value  in  actuarial  notation? 

Second  Fajyer. 

1 .  If  an  annuity-certain  of  S  ])er  annum  for  n  years  be  payable  in 
consideration  of  an  advance  of  M,  write  down  the  pro])ortions  of  the 
original  advance  rej^aid  out  of  each  of  the  annual  payments  of  S. 

In  financial  discussions  as  to  the  various  methods  of  repaying 
the  capital  advanced  in  the  case  of  loans  effected  by  public  bodies, 
what  is  the  real  question  at  issue?  Illustrate  this  in  the  two  cases  of 
loans  repayable,  with  interest,  by  equal  annual  payments  for  n  vears, 

and  by  annual  payments  where  each  annual  payment  consists  of  -th 

instalment  of  the  original  loan  and  interest  on  the  amount  of  loan 
unpaid  at  beginning  of  each  year. 

2.  Define  the  terms  "force  of  interest"  and  "force  of  mortalitv." 
Assuming  ]^.=  kg^i''s-^',  find  /u..,.. 

In  what  respect  does  the  value  of  fj.j.  differ  from  that  obtained 
from  Gompertz's  formula)" 

3.  Describe  Orchard's  Tables  (Single  Premium),  and  explain  the 
method  of  construction. 

How  can  these  tables  be  used  for  endowment  assurances? 

4.  State  Simpson's  rule  for  finding  the  value  of  an  annuitv  on 
three  joint  lives  by  means  of  tables  of  annuities  on  single  and  on  two 
joint  lives. 

In  which  direction  do  tlie  values  obtained  generallv  err? 

.  5.  Obtain  a  formula  for  the  net  annual  premium  for  a  deferred 

V/        annuity,  the  premiums  paid  to  be  returned  in  the  event  of  death 
\     before  entering  upon  the  annuity. 

What  formula  would  you  use  if  the  premiums  actually  paid,  i.e., 
office  premiums,  are  to  l)e  returned  in  the  event  of  death  before 
entering  upon  the  annuity,  and 

Office  premium :=  net  premium  (l-f-^')  +c  r 
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6.  Describe  what  is  known  as  the  Hypothetical  Method  (or 
Re-insurance  Method)  o£  valuation,  and  find,  in  the  case  of  an 
ordinary  whole-life  policy  with  annual  premiums,  under  what  conditions 
as  to  loading  the  magnitude  of  the  policy-values  brought  out  is  the 
same  as  by  the  net-premium  method  of  valuation. 

7.  Two  methods  may  be  used  in  a  valuation  of  a  life  office's 
policies  to  give  effect  to  immediate  payment  of  claims.  Describe 
them,  and  compare  the  results. 

8.  Show  by  actual  demonstration  that  the  theory  that  the  average 
yeai'lv  sickness  at  each  age  bears  a  constant  ratio  to  the  deaths  at 
that  age  cannot  hold  good. 

Assuming  the  average  rate  of  sickness  at  each  age  to  be  given, 
show  how  you  would  j)roceed  to  construct  a  table  of  sick-pay  values 
for  a  friendly  society. 

9.  Describe  clearly  the  two  methods  that  have  been  proposed  and 
used  in  the  construction  of  commutation  columns  for  joint  lives. 

State  the  advantages  of  each  method. 

10.  Given  that 

express  the  right-hand  side  in  each  of  the  commutation  methods  of 
the  previous  question. 


ven  tn( 

e  loiiowmg  ct 

ara,  una  tne 

'  vaiuc  oi  Is 

'70  : 

Alive  at 

Entered 

Left 

Died 

Age 
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70 

1,562 

27 

39 

82 

71 

1,468 

15 

27 

100 

72 

1,356 

20 

40 

102 

73 

1,234 

11 

20 

95 

74 

1,130 

15 

25 

94 

75 

1,026 

17 

27 

99 

Note. — The  answers  are  to  he  ohtained  without  the  vse  of  any  tatj/es. 
Speciat  ireir/ht  will  he  f/iveti  to  correct  answers  to  this  qtiestiou.  a  net 
the  complete  work  is  to  he  sent  in  with  the  answer. 

12.  Taking  the  equation  to  the    logarithmic  curve   y=i{\-\-iy\ 

ydx,  and  explain  the  result  obtained. 

n 
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Examination  for  Admission  to  the  Class  of  Fellow 
(Paut  III). 

Examiners — H.   W.   Manly,   Esq.;    H.  .1.   RoxnEET,  Esq.; 
G.  H.  Ktan,  Esq. 

First  Paper. 

1.  How  would  you  deduce  the  experience  of  a  life  office  in  respect 
of  discontinuances?  For  wliat  purpose  would  such  an  investigation 
be  useful ? 

2.  State  what  you  know  regarding  the  Thirty  American  Offices' 
F.rperiencc,  particularly  with  reference  to  the  extent  of  the  experience, 
tlie  classification  of  the  data,  the  continuation  of  the  experience  to 
final  series,  and  the  main  features  of  the  table  compared  with  the 
Institute  of  Actuaries'  Experience. 

3.  Describe  the  methods  employed  by  Mr.  A.  J.  Finlaison  in  the 
graduation  of  the  Government  Annuitants'  Experience,  1883. 

4.  What  information  would  you  recjuire,  and  in  what  form,  in 
order  to  deduce  the  experience  of  a  friendly  society  giving  sick  pay 
at  full  benefit  for  the  first  six  mouths'  illness,  half  benefit  for  the 
second  six  months,  and  cjuarter  benefit  afterwards;  and  making 
payments  on  the  confinement  of  members'  wives,  and  on  the  death 
of  members  and  their  wives? 

5.  A  life  assurance  company  has  resolved  to  lower  its  valuation 
rate  of  interest  from  3  per- cent  to  27,-  per-cent.  Discuss  the  effect  of 
this  course  upon  the  bonuses  (a)  of  the  present  policyholders,  and 
(h)  of  future  entrants. 

6.  What  method  or  methods  of  distribution  of  surplus  would 
appear  to  you  at  the  present  time  most  suitable  in  the  case  of  a 
valuation  at  2i  per-cent? 

7.  If  an  office  desires  to  adopt  a  reduced  scale  of  premiums,  to  be 
formed  by  deducting  a  sum  in  anticipation  of  future  profits  from 
the  ordinary  with-profit  rates,  state  fully  how  you  would  calculate 
such  reduced  rates,  and  how  the  policies  should  be  treated  in  the 
valuation. 

8.  What  data  would  you  use  for  the  following  objects: 

(a)  The  construction    of   a    set   of   premium    tables    for   an 
assurance  office  transacting  ordinary  business. 

(h)  The  construction  of  a  table  of  weekly  premiums  for  an 
office  transacting  industrial  bu.siness. 

(c)  The  construction  of  a  table  of  annual  contributions  for 
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the   use   of   a   society    for    providing   pensions   to   its 
members'  widows. 

9.  "What  legal  questions  arise  in  connection  with  assurances  and 
endowments  granted  to  minors? 

10.  What  suggestions  would  you  make  with  the  view  of 
simplifying  the  assignment  of  life  policies? 

11.  Wliat  difference  is  there  between — 

(fir)   An  agreement   mider  hand    and  an    agreement    imder 
seal? 

(b)  A  life  policy  under  hand  and  a  life  policy  under  seal? 

12.  Explain  Makeham's  first  and  second  developments  of 
Gompertz's  law  of  mortality,  and  demonstrate  how.  in  each  case, 
Jjc  may  be  obtained  from  /x.,.. 

13.  "What  conclusions  as  regards  the  relative  policy-values  by 
different  mortality  tables,  can  be  drawn  from  a  comparison  of  the 
values  of  A  and  B  in  the  formula 


Second  Paper. 

14.  Discuss  the  advisability  of  retaining  the  Sixth  Schedule,  or 
any  part  of  it,  in  a  revision  of  the  Life  Assurance  Companies  Acts. 

l.j.  Explain  the  circumstances  that  led  up  to  the  financial  panic 
of  1890,  and  the  measures  that  were  taken  by  the  Bank  of  England 
to  restore  credit. 

16a.  What  is  the  difference  between  "real"  and  "accommodation" 
biUs  of  exchange?  Give  instances  of  financial  crises  that  have  been 
attributed  to  an  improper  use  of  the  latter. 

16 J.  State  the  law  relating  to  post-dated  cheques  ])ayabU>  to 
/'order"  and  to  "bearer"  respectively. 

17.  What  are  the  conditions  that  aft'ect  the  bank  rate  in  its 
variations  ? 

15.  Explain  how  you  would  ascertain  what  amount  of  profit  or 
loss  resulted,  from  mortality  alone,  to  a  life  otfiec  in  respect  of  its 
single-life  annuity  contracts  in  any  given  year. 

*  Candidates  are  only  required  to  answer  one  of  tliese  questions,  and  no  extra 
marks  will  be  siven  if  both  are  answered. 
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19.  It  is  desired  to  offer  to  a  proposer  whose  life  has  been 
accepted  with  a  certain  addition  to  the  age,  an  alternative  in  the 
form  of  a  debt  on  the  policy,  the  normal  premium  being  alone 
required.  How  should  the  amount  of  this  debt  be  calculated,  first, 
if  it  remains  constant  during  the  selected  tenii,  and,  secondly,  if  it 
diminishes  yearly  by  equal  decrements? 

Should  ])olicies  subject  to  such  contingent  debts  be  specially 
dealt  with  in  the  A'aluation  ?     Give  your  reasons. 

20.  Discuss  the  practice  of  purchasing  reversionary  life  interests, 
option  of  redemption  being  allowed  within  a  certain  period.  What 
legal  difficulties  have  to  be  borne  in  mind? 

21.  Would  you  advise  a  company  to  advance  on  the  security 
of  reversions  if  the  funds  included  inter  alia,  Bank  Shares,  the 
shares  of  high-class  industrial  companies  fully  paid  up,  and  mort- 
gages of  leasehold  property?     Give  your  reasons  in  each  case. 

22.  In  what  ways  can  the  guarantee  of  a  mortgage  insurance 
company  be  utilized  in  connection  with  the  investments  of  a  life 
office? 

23.  What  steps  would  you  take  to  eliminate  negative  values  in 
the  valuation  of  an  industrial  assurance  company  in  which  the  gross 
premiums  are  brought  into  account,  less  a  certain  percentage? 

24.  Under  what,  if  any,  circumstances  do  you  consider  it  would 
be  proper  to  include  negative  values,  wholly  or  partially,  in  your 
estimate  of  the  financial  position  of 

(rt)   An  industiial  life  office 
ib)  A  friendly  society  ? 

25.  A,  aged  30,  is  entitled  to  an  absolute  reversion  expectant  on 
the  decease  of  the  survivor  of  two  lives — B,  aged  oO,  and  C,  aged  70. 
H  has,  however,  hif  vohnitarxj  settlement,  relinquished  to  A  his  right 
to  the  life  interest  which  he  would  otherwise  take  after  the  death  of  (J 
(the  present  life  tenant).  A  now  wishes  to  borrow  upon  his  reversion 
a  sum  greater  than  the  value  of  the  absolute  reversion  if  expectant 
on  the  death  of  the  survivor  of  the  two  lives,  but  less  than  the  value 
if  C  is  treated  as  the  only  life  tenant.  What  precautions  should  a 
lender  take  under  the  circumstances? 
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PROCEEDINGS   OF   THE   INSTITUTE.— Session  1891-92. 

First  Ordinary  Meeting,  29  November  1891. 

The  President  (Mr.  B.  Newbatt)  in  the  Chair. 

The  Peesident,  in  welcoming  the  members  at  the  opening  of  the  new 
session,  trusted  that  he  should  not  disappoint  their  expectations  by  the 
omission  of  the  Presidential  address.  It  had  been  his  intention  to  set  a  new 
precedent  for  which  his  successors  would  no  doubt  be  grateful,  and  he  did  so 
on  this  occasion  the  more  readilj'  to  make  way  for  the  consideration  of  a 
subject  of  the  highest  importance.  The  range  of  subjects  open  to  a 
President  of  the  Institute  was  circumscribed.  The  personal  equation  now 
constituted  the  chief  interest  of  addresses  delivered  from  the  Presidential 
chair,  and  that  he  thought  was  usually  exhausted  in  one  such  address. 

He  mentioned  with  great  regret,  that  since  the  last  meeting  two  notable 
names  had  been  removed  from  their  lists.  In  the  death  of  Mr.  Marr,  they 
had  to  lament  the  loss  of  one  whose  capacity  and  integrity  had  given  him  a 
high  place  amongst  practical  actuaries,  and  whose  genial  nature  had  endeared 
him  to  a  large  circle  of  friends;  while,  by  the  still  more  recent  death  of 
Mr.  Makeham,  actuarial  science  had  lost  one  of  its  brightest  ornaments. 
The  concluding  instalment  of  his  paper  on  the  theory  of  inverse  probabilities 
appeared  in  the  October  number  of  the  Journal. 

It  had  been  arranged  that  Mr.  Makeham  should  be  proposed  that  evening 
for  election  as  an  Honorary  Member,  but  the  intention  of  thus  doing  honour 
to  him  and  to  the  Institute  remained,  unfortunatel}',  an  intention  onl3'. 

A  paper  entitled  "  On  Legislation  affecting  Life  Assurance  Companies, 
more  especially  with  reference  to  the  Life  Assurance  Companies  Acts,  1870 
to  1872,  and  their  Amendment",  was  read  by  the  author,  Mr.  George  King. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  Bailey, 
Higham,  R.  P.  Hardy,  Crisford,  Strachan,  Sheppard  Homaus,  Young, 
Warner,  A.  G.  Mackenzie,  and  the  President. 


Second  Ordinary  Meeting,  21  December  1891. 
The  President  (Mr.  B.  Newbatt)  in  the  Chair. 

Mr.  Nightingale  read  his  paper  entitled  "  Fornnihis  and  Tables  of  Values 
for  Life  Interests  and  Reversions." 

The  following  gentlemen  took  jtart  in  the  discussion: — Messrs.  Maul}', 
Rothery,  Ryan,  Bailey,  Bumsted,  G.  King,  G.  F.  Hardy,  and  the  President. 


Third  Ordinary  Meeting,  23  January  1892. 
The  President  (Mr.  B.  Nbwbatt)  in  the  Chair. 

A  paper  entitled  "  On  the  Formulae  for  determining  the  Value  of 
Benefits,  according  to  the  Principle  of  Collective  Assurance ",  was  read  by 
the  author,  Mr.  R.  P.  Hardy. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  Adler, 
G.  King,  Bailev.  Young,  A.  Hendriks,  and  the  President. 
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Fourth  Ordinary  Meeting,  29  February  1892. 

The  President  (Mr.  B.  Xewbatt)  in  the  Chair. 

The  under- mentioned  gentleman  was  elected  a  Fellow  of  the  Institute: 
A.  B.  Adlard,   Associate. 

A  paper  entitled  '"An  Attempt  to  Measure  the  Extra  Kisk  arising  from 
a  Consumptive  Family  History  when  the  Life  proposed  for  Assurance  is 
physicalh"  Sound  and  Healthy",  was  read  by  the  author,  ^Ir.  H.  W.  Manlv. 
who  also  read  a  note  upon  the  same  subject,  written  by  Dr.  GIo%-er  Lyon. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  Chisholm 
and  (r.  King,  Dr.  Lyon,  Dr.  Pollock,  Dr.  Mackenzie,  Mr.  Harding,  and  the 
President. 

Fifth  Ordinary  Meetiny,  28  March   1892. 
The  President  (Mr.  B.  Newbatt)  in  the  Chair. 

A  paper  by  Mr.  H.  J.  Kothery,  "On  a  System  of  Bonus  Distribution 
considered  in  relation  to  the  Office  Premiums  and  Modes  of  Valuation", 
was  read  by  the  author. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  Bailey, 
Browne.  3Ianly.  Ryan,  Whittall.  Justican.  Bunidge,  Adlard,  Schooliutr, 
Wyatt,  Day,  and  the  President. 

Sixth    Ordinary  Jleetiny,  2o  April   1.S92. 

The  President  (Mr.  B.  Newbatt)  in  the  Chair. 

A  paper  entitled : 

"  i.  On  a  Method  for  Detei-mining  the  Gain  or  Loss  from  Mortality 

in  an  Annuity  Company  ; 
"ii.  On  a  Means  of  Calculating  the  expected  Death-Strain  in  a 
Life  Office". 
was  read  by  the  author,  Mr.  G.  H.  Kyan. 

The  following  gentlemen  took  part  in  the  discussion  :— Messrs.  C.  D. 
Higham,  Colenso.  Young,  E.  P.  Hardy,  G.  F.  Hardy,  A.  Hendriks.  Ackland. 
Frankland.  Bell.  Burridge,  G.  King,  Searle,  and  the  President. 


The  Forty-Fifth  Annual  General  Jleetiny,  11  Janr  lsU2. 

The  President  (Mr.  B.  NEwnATlj  in  the  Chair. 

The  proceedings  at  the  Annual  General  Meeting  will  be  found  on 
page  185. 

REPORT,     1891-92. 

"  The  Council  have  pleasure  in  reporting  to  the  members  upon  the 
progress  of  the  Institute  during  the  session  of  1891-92,  the  forty-fourth 
year  of  its  existence. 

"  The  increase  in  the  number  of  members  was  25,  as  compared  with 
19  in  the  preceding  year.  Since  the  date  of  the  Charter  the  number  of 
members  has  been  as  follows  : 


1884-85   . 

.   4.34 

1.S88-80   . 

.   563 

1885-86   . 

.   441 

1889-90   . 

601 

1886-87 

48-t 

1890-91 

620 

18S7-HX 

521 

1801-92 

.   6J5 

X  2 
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■■  The  following  schedule  shows  the  additions,  clianges,  and  losses  in  the 
membership,  which  have  occurred  during  the  year  ending  31  March  last. 

Schedule  of  Memhership,  31  JIarcJi  1S92. 


i.  Number  of  Members 
in  each  class  on 
31  March  1891 

ii.  Withdrawals  by 

(1)  Death    .    '     . 

(2)  Resignation  . 

(3)  Default     in     pay- 

ment   of    Sub- 
scriptions . 


iii.  AtUlitiuns    to    Member- 
ship 

(1)  By  Order  of  Council 

(2)  By  Rc-instatcment 


,  iv.  Transfers 
!  (1)  By  Examiiuition : 

I  from  Associates 

I  to  Fellows 


(2)  By  Examination: 
from    Students 
to  Associates    . 


(3)  By  BaUot : 

from  Associates 
to  Fellows 


Number  of  Members 
in  each  Class  on 
31  March  1892 


;  170 

1 

202 

1 

260 

11 

645 

1 

1 

171 

201 

260 

11 

645 

"  It  is  with  great  regret  that  the  Council  have  to  report  the  loss  by 
death  of  four  Fellows  during  the  year — nameh",  Mr.  Goddard,  Mr.  Lucas, 
Mr.  Makeham,  and  Mr.  3Iarr.  The  two  latter  gentlemen  were  both  former 
members  of  Council,  while  I\rr.  Makeham  by  his  writings  had  acquired  a 
world-wide  reputation. 

"  The  accounts  for  the  year  are  satisfactory,  the  total  amount  of  funds 
now  being  £4,353.  5*.  Gd.,  showing  an  increase  of  £289.  4.y.  1(/. 

■'  The  income  and  expenditure  account  and  balance  sheet  are  given 
herewith. 
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"  The  annual  subscriptions,  together  with  fines  for  re-instatement. 
admission  and  other  fees,  amounted  to  £1,298.  17*.,  being  identical  with 
those  of  the  previous  year.     The  total  income  was  £1,544.  Qs.  Id. 

"  The  total  expenditure  for  the  year  was  £1,305.  2*.  6d.,  which  shows  some 
increase,  owing  chieflj'  to  expenses  in  connection  witli  tlie  Journal.  During 
the  past  year  five  numbers  have  been  published,  whereas  in  the  ordinary 
way  only  four  appear  in  a  j'ear. 

"  The  stock  in  hand  of  the  Institute  publications  at  date  is  as  follows : 

No.  of  Copies  Descriptiuu  of  Work 

453  ...         .  Text-Book,  Part  I. 

660  ...         .  „  „      II. 

153  ....  Moi-tality  Experience  Tables. 

19  ...         .  Mortality  Experience. 

172  ....  Logarithm  Cards. 

410  ....  Messenger  Prize  Essay  (Friendly  Societies). 

518  ...         .  Index  to  10  Vols. 

118  ...         .  „         20    „ 

8,808  ....  Parts  of  Journal. 

"The  Council,  in  June  last  offered,  out  of  the  fund  presented  to  the 
Institute  b}'  the  late  Mr.  Samuel  Brown,  two  prizes,  of  the  value  of  fiftj- 
guineas  and  twenty-five  guineas  respective!}',  for  the  best  two  Essays,  to  be 
written  by  members,  on  'The  Enfranchisement  of  Leaseholds  and 
THE  Taxation  op  Ground  Rents,  Chief  Rents,  and  kindred  charges 
ON  Land  in  England  and  AVales.'  Two  Essays  were  received  in 
response,  and  the  Adjudicators  considering  them  of  equal  merit,  and  both 
worthy  of  distinction,  the  Council  determined  to  award  a  prize  of  forty 
guineas  to  each  of  the  competitors,  who  were  Sir.  Thomas  K5'd  and 
Mr.  Arthur  Wyndham  Tarn. 

"  The  following  papers  were  submitted  at  the  sessional  meetings  of  the 
Institute,  namely : 

"30  Noremhcr  1891 — 'On  Legislation  affecting  Life  Assui*ance 
Companies,  more  especiallj'  with  reference  to  the  Life  Assur- 
ance Companies  Acts.  1S70  to  1872.  and  their  Amendment ' — by 
Mr.  George  King. 

"21  December  1891 — 'Formulas  and  Tables  of  Values  for  Life 
Interests  and  Reversions ' — by  Mr.  H.  E.  Nightingale. 

"25  January  1892 — 'On  the  Formula  for  determining  the  Value 
of  Benefits,  according  to  the  Principle  of  Collective  Assurance' — 
by  Mr.  R.  P.  Hardy. 

"  29  February  1892 — 'An  attempt  to  measure  the  Extra  Risk  arising 
from  a  Consumptive  Familj'  History  when  the  Life  proposed  for 
Assurance  is  physically  Sound  and  Healthy' — by  Mr.  H. 
W.  Manly. 

"  28  March  1892 — '  On  a  System  of  Bonus  Distribution  considered 
in  relation  to  the  Office  Premiums  and  Modes  of  Valuation ' — bj' 
Mr.  H.  J.  Rothery. 

"  25  April  1892 — '  I.  Ou  a  ]\Iethod  for  determining  the  Gain  or  Loss 
from  Mortality  in  an  Annnit}'  Company.  II.  On  a  Means  of 
Cah'ulatins:  the  Expected  Death-strain  in  a  Life  Office  ' — bv 
Mr.  G.  H.  Ryan. 
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"An    Intermediate    Examination    in    Part    I   was    liekl    on    151    October 

1891,  when    nine   candidates  presented  themselves,  of  whom   five   passed, 
as  toHows: 

In  Class      I     None. 

r  A.  C.  K.  Cockman. 
In  Class    II  ]  J.  Crompton. 
(  G.  M.  Searle. 

T    /ii       TTT  ^  G.  Baker. 
In  Class  III  ^  J  3^^.,^ 

"  It  is  intended  that  an  October  Examination  in  Part  I  shall  be  held  in 

1892,  but  tliat  in  1S!>3  and  subseijuent  years  the  October  Examination  shall 
be  discontinued. 

•'For  the  Examinations  held  in  the  United  Kiu^-dom  on  29  and  'Ao  April 
last.  tifty-si\  candidates  presented  themselves,  namely: 

28  f(u-  Part        1,  of  whom     6  were  successful. 
23         „         II,         .,         lU 
10         .,        III.         „  5 

'•  The  following  are  the  successful  candidates,  the  names  in  each  Class 
beiui^  arranged  alphabetically: 

Paet  I. 
Class  I: 

(  F.  G.  Channon. 
^  G.  H.  Ward. 

Cfass  II: 

C  K.  W.  Elder. 
f^  0.  Kentish. 

(7nss  III: 

(  .1.  W.  Salisburv. 
/  W.  Tuck. 


Part  II. 
C/ass  I: 

\'.  Todhunter. 

Class  II: 

C  J.  A.  Archer. 
(.  F.  H.  Kitchin. 

Class  III: 

r  H.  J.  Baker. 
J.  F.  E.  Hall. 
W.  Hutton. 
-   P.  B.  Moodie. 
J.  F.  Moran. 
L.  Stahlschmidt. 
W.  (J.  Titmuss. 
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Part  III. 


Class  I: 

None 

Class  II: 

r  H.  Foot. 

\  G.  J.  Lidstone, 

(.  E.  R.  Straker. 

Class  III: 

f  J.  R.  Hart. 
il,  H.  Milton. 

"  For  the  first  time.  Examinations  were  held  in  the  Colonies.  For 
Part  I  thirty-one  candidates  sent  in  their  names,  for  Part  II  two 
candidates,  and  for  Part  III  one  candidate.  The  Conncil  consider  it  to  be 
verj'  satisfactory  that  Colonial  students  sliould  have  availed  themselves  so 
larjj^ely  of  the  facilities  thus  offered  to  them.  The  names  of  the  successful 
candidates  in  the  Colonies  will  be  published  in  due  course.* 

"  With  a  view  to  make  admission  to  the  Class  of  Associate  less  difficult 
in  future,  and  yet  to  maintain  the  value  of  the  Associateship  as  an  honour- 
able degree,  it  has  been  determined,  on  the  one  hand,  to  withdraw  from  the 
Associateship  Examinations  some  of  the  more  advanced  mathematical 
subjects,  and,  on  the  other  hand,  to  introduce  into  them  the  elementarj' 
portions  of  some  of  the  financial  and  legal  subjects. 

'•  A  revised  Syllabus  will  shortly  be  issued,t  which  will  come  into 
force  as  regards  Parts  I  and  II  in  April  1893,  and  as  regards  Part  III 
in  April  1894.  It  is  not  intended  to  lower  the  standard  for  admission 
to  the  Class  of  Fellows,  but  the  Examination  in  Part  III  will  be  divided 
into  two  sections,  and  candidates  will  be  allowed  to  take  both  the  sections 
in  the  same  ye&r,  or  to  postpone  either  section  to  a  subsequent  year.  In 
futui'e,  graduates  in  mathematical  honours  of  any  university  in  the  United 
Kingdom  will  be  exempted  from  the  P^xamination  in  Part  I,  and  Fellows 
of  the  Faculty  of  Actuaries  bj'  examination  will  be  considered  bj^  the 
Council  to  be  eligible,  under  Bye-Law  No.  44,  as  Associates,  without  passing 
the  Examinations  for  admission  to  the  Class  of  Associate. 

"These  alterations  will,  the  Council  hope,  have  the  effect  both  of  consoli- 
dating and  extending  the  membership  and  of  enlarging  the  authority  and 
usefulness  of  the  Institute. 

"B.   NEWBATT, 
"J«Mcl892."  "President." 


*  The  results  of  the  Examinations  in  the  Colonies  are  given  on  page  188. 
t  See  page  164. 
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PliOCEEDINGS   AT   THE  ANNUAL   (GENERAL   MEETING. 

The  Aunual  General  Meeting  of  the  members  was  held  at  Staple  Inn 
Hall,  on  Saturday,  11  June,  the  President,  Mr.  B.  Newbatt,  in  the 
chair. 

The  Iteport  of  the  Council  (given  on  j).  170)  having  been  read. 

The  PRESinEXT,  in  moving  that  the  Report  of  the  Council  and 
Statement  of  Accounts  be  received  and  adopted,  congratulated  the  members 
on  the  fact  that,  owing  principally  to  the  accession  of  some  30  Australian 
fellow-subjects,  the  numbers  at  the  close  of  the  year  showed  a  net  increase 
of  25,  bringing  up  the  total  membership  to  645.  The  expenditure  was 
more  by  £264.  9.*.  than  in  the  previous  j'ear,  but  there  was  a  balance  of 
receipts  over  expenditure  of  £239.  4*.  \d..  raising  the  total  funds  to 
£'4,353.  5.y.  6f/.  Of  this  sum  £579.  \os.  10c/.  was  held  in  connection  with 
tlie  Messenger  and  Brown  funds,  thus  leaving  as  the  unfettered  property  of 
llie  Institute  £3,773.  19^-.  Sd.  The  chief  item  of  extra  outla}'  was  in 
connection  with  the  Juunial,  of  wiiich  there  was  issued  an  extra  part  con- 
taining Mr.  Young's  exhaustive  pyper  on  the  "German  State  Insurance 
Laws",  so  that  the  larger  ex])enditure  was  not  one  with  which  those  who  rate 
highly  the  educational  functions  of  the  Institute  would  quarrel.  As 
regards  the  recent  competition  for  the  Brown  prize,  not  only  the  successful 
competitors,  but  the  Institute  itself,  were  to  be  congratulated.  The  subject 
of  the  essaj-  was  "  The  Enfranchisement  of  Leaseholds,  and  the  Taxation  of 
Ground  Rents,  Chief  Rents,  and  kindred  charges  on  Land  in  England  and 
Wales"'--a  subject  treating  of,and  in  its  treatment  not  unlikeh"  to  influence, 
one  of  the  burning  questions  of  the  day  ;  and  two  prizes  of  50  guineas  and 
25  guineas  respectively  were  oifercd.  Two  essays  only  were  received,  but. 
while  differing  a  good  deal  in  method  of  treatment,  the  merits  of  both  were 
so  conspicuous,  and  in  the  judgment  of  the  adjudicators  were  so  nicely 
balanced,  that  equal  prizes  were  awarded.  That  award  was  improved 
upon  by  the  Council,  who  would  gladly  have  given  both  competitors 
first  prizes  of  50  guineas,  but  the  funds  at  their  disposal  not  admitting  of 
this,  lO  guineas  were  awarded  to  each  gentleman — Mr.  Thomas  Kyd  and 
Mr.  A.  W.  Tarn.  The  report  next  refers  to  the  papers  of  the  year,  which 
reached  a  high  standard  of  excellence.  For  the  first  time  the  April 
examinations  this  year  had  been  carried  on  in  the  Colonies  as  well  as  at 
home,  and  the  result  of  the  Colonial  examinations  was  not  as  yet  whollj- 
known.  They  would  endorse  the  language  of  the  Council,  in  expressing 
satisfaction  that  so  many  Colonial  students — 34 — had  availed  them- 
selves of  the  new  facilities  offered  them.  -He  hoped  also  that  the3'- 
would  equally  sympathize  with  his  satisfaction  at  that  approach  to  the 
principle  of  federation  or  affiliation  for  which  he  pleaded  in  his  presidential 
address.  He  offered  hearty  congratulations  to  the  five  gentlemen  who  had 
passed  in  Part  III,  and  welcomed  them  to  the  full  honours  of  the  Fellowship. 
The  concluding  paragraphs  in  the  report  treated  of  the  future  examinations. 
The  new  departure  recorded  the  outcome  of  much  laborious  consideration  on 
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the  part  of  the  Examination  Committee,  and  particularly  of  its  chaii'man, 
Mr.  Young,  and  of  the  hon.  secretary  specially  attached  to  it,  Mr.  King;  and 
the  object  of  the  committee,  supported  by  the  hearty  concurrence  of  the 
Council,  was  to  give  effect  to  his  desire  to  make  admission  to  the  class  of 
associates  less  difficult,  while  yet  maintaining  the  value  of  the  Assoeiateship 
as  an  honourable  degree.  How  that  has  been  done — how  there  had  been 
withdrawn  from  the  Assoeiateship  examinations  some  of  the  more  advanced 
mathematical  subjects,  and  how  there  had  been  introduced  into  them  the 
elementary  portions  of  some  of  the  financial  and  legal  subjects — the  new 
syllabus  about  to  be  issued  would  explain.  He  expressed  his  pleasure  at  the 
further  action  of  the  Council  in  agreeing  to  make  the  Fellowship  by 
examination  of  the  Faculty  of  Actuaries  in  Scotland  that  sufficient  evidence 
of  professional  eligibility  which  Bye-Law  Xo.  44  required  from  those  who 
sought  to  he  elected  Associates  of  the  Institute  without  passing  the 
jirescribed  examinations.  That  was  a  first  step  towards  the  attainment  of 
the  identity  in  the  examinations  of  the  Institute  and  of  the  Faculty  which 
many  hoped  to  see  established. 

Mr.  T.  E.  YouxG,  in  seconding  the  proposition,  indicated  the  elements 
of  success  which  it  had  been  the  happy  fortune  of  the  Institute  to  secure  ; 
the  loyal  devotion  of  the  members  to  their  alma  mater,  the  vigorous  and 
prudent  official  administration,  and  particulai'ly  the  good  fortune  in  the 
succession  of  presidents — men  in  whom  the  power  of  initiative,  the  absence 
of  fear  of  reforms,  judiciousness  in  carrying  those  reforms  into  conciliatory- 
execution,  and  not  the  least  invaluable,  in  whom  urbanity  and  suavity  had  been 
admirabh'  combined.  He  cordially  congratulated  the  President  upon  the 
fact  that  in  surveying  at  leisure  his  occupancy  of  the  chair  he  could  un- 
feignedly  feel  that,  by  the  work  of  the  society  during  his  regime,  Qitorinii 
jjars  marpia  fuil,  he  had  succeeded  in  taking  a  most  effective  part  in  helping 
and  extending  the  permanent  fortunes  of  the  Institute  to  the  benefit  of 
them  all. 

The  resolution  was  unanimously  adopted. 


Election  of  Officebs. 

A  ballot  having  been  taken,  the  Scrutiuters,  Messrs.  Bell  and  K.  Woods, 
reported  that  the  following  list  had  been  adopted  : 


President. 
Augustus  Hendeiks. 

Vice-  Pres  idents. 

Thomas  G.  C.  Bbowne.  I         R.4Lph  Pbice  Habdy. 

Geobgb  Stephen  Cbisfoed.  Chables  D.  Higham. 
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Council. 

Aethue  Hutchesux  Bailey.  Chables  Daxjel  Higham. 

Geo.  Wm.  Beeeidge.  Geoege  Humpheeys,  M.A. 

Thomas  G.  C.  Beowxe.  Geoege  King. 

James  Chisholm.  Henby  "William  Manly. 

He.vet  Cockbcex.  Benjamin  Xewbatt. 

Fbancis  Eenest  Colenso,  M.A.       Howaed  James  Rotheky. 

Eenest  Colquhoun".  *Geeald  H.  Ryax. 

Thos.  Homans  Cooke.  *James  Soeley. 

Geoege  Stephen"  Cbiseokd.  Thomas  Bond  Spbague,  M.A. 

♦Stanley  Day.  |  *A.  W.  Sundeeland,  M.A. 

David  Decchae.  |     William  Sutton,  M.A. 

Thomas  Chaeles  Dewey.  ^     Geoege  Todd.  M.A. 

*Albx.  J.  Finlaison,  C.B.  William  J.  H.  Whittall. 

*Ralph  p.  Haedy.  I     Feank  Bebteand  Wyatt. 

AcGCsTus  Hendbiks.  !     Thomas  Emley  Young,  B.A. 

*  New  Members  of  Council. 

Treasurer. 
Hen  BY  William  Manly. 

Honm'arij  Secretaries. 
Thomas  Homans  Cooke.  |  Geoege  King. 

Mr.  Augustus  Hexdeiks,  in  aeknowledgiug  his  election  to  the  office  of 
President  of  the  Institute,  said  they  had  conferred  upon  him  the  greatest 
honour  to  which  anj'  actuary  could  aspire.  He  expressed  great  regret  that 
the  office  should  be  vacated  by  Mr.  Newbatt,  who  had  so  faithfully  carried 
on  the  traditions  which  had  de.>:cended  to  him,  of  holding  intact  the  privileges 
of  the  Institute,  upholding  its  dignity,  and  in  every  way  conducing  to  its 
prosperity.  It  would  be  his  duty  to  cany  on  the  traditions  which  had  been 
handed  dowu  to  him.  The  former  president  had  referred  to  the  good 
understanding  which  has  existed  between  the  Institute  and  the  Facult}' 
of  Actuaries  in  Scotland.  That  good  understanding  it  would  be  one  of 
his  first  duties  to  preserve.  There  were  other  bodies  in  the  United  Kingdom, 
the  Colonies,  and  abroad,  all  working  for  the  common  good,  and  he  would 
continue  that  cordiality  of  feeling  with  regard  to  them  which  had  been 
maintained  by  Mr.  Newbatt.  It  was  an  unwritten  bye-law,  that  a  new 
I'ri'sident  had.  in  the  dark  days  of  November,  to  throw  sucli  light  as  he  wa> 
al)le  to  du  upon  the  current  subjects  of  the  hour,  and  therefore  he  would 
not  detain  the  member^.  excejit  to  express  his  cordial  thanks  for  the 
great  honour  confeiTed  upon  him. 

Messrs.  W.  R.  Makeham,  A.  S.  Haeeis,  and  J.  W.  Miller  were 
elected  Auditors  for  the  ensuing  year. 

Mr.  J.  B.  Texn'axt  proposed,  and  Mr.  John  Coles  seconded,  a  vote 
of  thanks  to  the  President,  Vice-Presidents,  Council,  and  Officers  of  the 
Institute  for  their  services  during  the  past  year. 

The  resolution  was  cordially  adopted,  and  Mr.  T.  G.  C.  Beowxe  responded. 

A  vote  of  thanks  was  accorded  to  the  Auditors,  on  the  motion  of 
Mr.  G.  H.  Ryan,  seconded  by  Mr.  A.  W.  Sun'DEBLaxd. 

The  proceedings  then  terminated. 
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COLONIAL   EXAMINATIONS. 

Examinations    were    lield    ou   29    and    30    April    1892,   at    Montreal, 
Melbourne,  Sydue}',  and  Wellington,  with  the  following  results : 

Paet  I. 

Twenty-nine   Candidates   sent   in   their   names,    of   whom   twenty-two 
presented  themselves,  and  ten  passed  as  follows : 

Clajis  Z.- 
Adams, C.  E.  (Wellington). 
Blackadar,  A.  K.  (Montreal). 
Hardcastle,  E.  E.  (Wellington). 

Class  II: 

Home.  N.  C.  M.  (Montreal). 
Muter,  P.  (Wellington). 
Stuckey,  J.  J.  (Melbourne). 

Class  III: 

Eraser,  T.  J.  (Melbourne). 
Mevers.  H.  W.  (Melbourne). 
PaAll,  R.  A.  (Melbourne). 
Townsend,  H.  V.  (Melbourne). 

Part  II. 

Three   Candidates    sent   in   their  names,  and  presented  themselves,  of 
whom  two  passed  as  follows : 


Class  I: 

None. 

Class  II: 

None. 

Class  III: 

Holliday,  J. 

(Montreal) 

Moors,  E.  M.  (Sydney). 

Past  IIL 

One   Candidate   sent    in    his    name,    but   did    not   present   himself   for 
examination. 

THOS.  H.  COOKE,  7  „   ^   ,  . 
GEORGE  KING,  j  ^--  ^^^■'•^^— 

London,  Jvlxj  1892. 


Oct.  1892.]  189 


JOURNAL 


OF    THE 


INSTITUTE    OF    ACTUARIES 


I.    On  a  Method  for  determining  the  Gain  or  Loss  from  Mortality 
in  an  Annuity  Company. 
II.   On  a  Means  of  Calculating  the  Expected  Death-Strain  in  a 
Life  Office. 

By  Gerald  H.  Ryan,  Fellow  of  the  Institute  of  Actuaries, 
and  Actuary  of  the  Royal  Exchange  Assurance. 

[Read  before  tlie  Institute,  25  April  1892.] 

I. — On  a  Method  for  determining  the  Gain  or  Loss 
FROM  Mortality  in  an  Annuity  Company. 

HiVERY  student  of  actuarial  literature  can  call  to  mind  the 
writings  of  leading  experts  that  deal  with  the  methods  to  be 
employed  in  order  to  ascertain  what  pecuniary  profit  or  loss  has 
resulted  from  the  mortality  experienced  by  a  life  assurance 
company.  In  this  path  of  knowledge,  Mr.  C.  D.  Higham  may 
be  said  to  have  been,  if  not  the  first  to  tread  the  soil,  at  least 
the  earliest  to  write,  for  the  benefit  of  the  community,  a  record 
of  his  travels.  Certain  it  is  that  since  his  paper  on  the  "  Value 
of  the  Death-Strain"  {J. I. A.,  xx,  153),  the  importance  of  con- 
sidering the  true  amount  rather  than  the  nominal  amount  at  risk 
in  such  investigations  as  I  have  referred  to,  has  been  freely 
recognized  and  acted  upon;  and  the  death-strain  as  a  function 
in  actuarial  matters  has  been  much  written  and  talked  about. 

VOL.   XXX.  O 
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Events  have  led  me  to  consider  the  subject  in  regard  to  its 
bearing  upon  the  operations  of  annuity  companies,  and  though 
the  interest  of  my  enquiry  may  be  comparatively  restricted,  I 
need  make  no  apology  for  submitting  to  the  Institute  the 
conclusions  at  which  I  have  been  able  to  arrive. 

In  dealing  with  the  true  effect  of  mortality  in  life  assurance 
transactions,  the  formula  which  supplies  the  base  of  operations  is 

(.V,  +  P,.)(l  +  0=„+.A'.  +  g.+«(l-„^iV..)    .    .     (1) 

or,  to  translate  it  verbally,  the  reserve  at  the  commencement  of 
a  year,  together  with  the  premium  just  due,  accumulated  at 
interest  for  a  year,  is  equal  to  the  reserve  at  the  end  of  a  year 
plus  the  probability  of  dying  in  the  year  multiplied  into  the 
actual  sum  at  risk,  or,  as  it  has  been  termed,  the  "measure  of 
the  death-strain.^' 

An  analogous  expression  can  easily  be  obtained  for  life 
annuities. 

We  have  a.,.  =  vp,,.(l  +  a,,,.,) 

=  (l-r/,)i-l(  +  «,+  ,) 

and  (l  +  ?>/..--=(l  +  «.r+i)-9a-(l  +  «r+i)      ...     (2) 

or,  again,  explaining  the  equation  verbally,  the  reserve  at  the 
commencement  of  the  year,  accumulated  at  interest^  is  equal  to 
the  reserve  at  the  end  of  the  year  minus  the  probability  of  dying 
in  the  year  multiplied  into  the  actual  sum  that  will  be  released 
if  death  takes  place. 

In  comparing  the  formulas  numbered  (1)  and  (2),  certain 
points  arrest  attention.  First,  from  the  nature  of  the  case,  in 
annuity  investigations  it  is  the  expected  r/ain  from  mortality,  and 
no  longer  the  expected  loss,  or  strain  upon  the  funds,  that  we  are 
concerned  with.  Parenthetically,  it  should  be  remarked  that  in 
using  the  convenient  and  simpler  term  "expected  gain^',  we  must, 
however,  be  careful  to  bear  in  mind  that  it  is  merely  an  abbreviation 
for  the  more  exact  phrase  "  expected  cancelment  or  release  of 
liability  by  death",  and  does  not  in  any  sense  denote  true  ])rofit 
from  mortality.  Next,  that  the  reserve  at  the  end  of  the  year 
is  identical  with  the  sum  subject  to  mortality,  that  is,  with  the 
"measure  of  the  strain"  (or  gain).  This,  also,  is  evident  from 
a  consideration  of  the  elements  involved,  though  the  brief 
mathematical  analysis  brings  it  home  to  us  clearly  and  forcibly. 
The  analogy  between  the  two  formulas  is,  however,  complete,  and 
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just  as  we  have  </.,•+«(!  —h+\^x)  as  an  expression  for  the  value  of  the 
death-stiaiu  in  life  policies  in  the  year  succeeding  age  x-\-n,  so  we 
have  </.r+»(l +'/.i-+«+i)  to  represent  the  value  of  the  death-gain  in 
single-life  annuities. 

We  now  find  ourselves  possessed  of  an  instiunicnt  for 
measuring  the  effect  of  mortality  on  ainiuity  funds,  which  can 
be  applied  with  ease  and  accuracy.  A  schedule  will  show  the 
simplicity  of  the  whole  operation. 


Age 
attiiiiied 

Amouut 
of  Annui- 
ties in 
course  of 
Payment 

Valiatiox 

Mortality  Experiexce 

Unit 
of  Value 

Value  of 

Annuities  at 

end  of  Year 

of  Age 

Exiiected 
Rate  of 
Morfcility 

Expected 
Caneel- 
nients  of 
Annuities 
by  Deatli 

Exi)ected  "Gain" 

or  Liability 
released  by  Death 

JL-                    N 

(l,-^«x+l) 

Nx(l-(-rt^^i) 

'Ix 

Nxg^ 

5,[N(H-a^+i)] 

(1) 

(-') 

(3) 

W 

(5) 

(6) 

(7) 

The  summation  (in  groups,  or  in  a  single  total)  of  the  results 
obtained  in  col.  6  has  now  to  be  compared  with  the  amount  of  the 
annuities  actually  cancelled  by  death;  and  the  summation  of 
col.  7  with  the  corresponding  summation  of  the  '^actual  gain  by 
mortality  '^,  that  is,  of  the  amount  of  annuities  cancelled  by  deatli 
multiplied  into  (l  +  ffj+i)  for  each  age  [x).  We  thus  obtain  the 
comparisons  familiar  to  us,  under  slightly  different  conditions,  in 
life  assurance  investigations,  namely,  "expected  cancelments  by 
death"  as  against  actual  cancelments  by  death,  and  "expected 
gain  from  mortality"  as  against  actual  gain  therefrom. 

A  few  words  may  here  be  interpolated,  with  the  object  of 
showing  how  the  formula  just  deduced  can  be  used  by  direct 
application  to  the  valuation  schedules.  In  connection  with  the 
valuation  of  life  policies,  it  has  been  usefully  suggested  that  we 
should  use  (1  +  « j.)  in  computing  the  value  of  the  premiums,  and 
make  any  corrections  that  may  be  required  by  the  circumstances 
of  the  case  at  the  end,  and  I  would  venture  to  suggest  that 
single-life  annuities  might  be  valued  by  {\-\-ax+\),  and  any 
needful  adjustment  subsequently  made.  In  this  way  allowance 
could  be  made  for  the  incidence  or  distribution  of  the  annuities 
over  the  year  of  age,  for  half-yearly  or  quarterly  payments,  for 

o  2 
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apportionable  final  payments  up  to  the  date  of  death^  and 
so  on,  under  the  conditions  applicable  to  the  case  in  hand. 

Now  if  we  adopt  this  mode  of  estimating  the  reserves  (subject 
to  correction,  as  explained),  we  can  immediately  pass  to  the 
"  expected  gain  "  by  merely  multiplying  the  values  at  each  age 
by  q^.;  and  thus  the  whole  process  of  valuing  the  annuities  and 
ascertaining  the  expected  cancelments  and  expected  gain  from 
mortality  could  be  gone  through  year  by  year  with  the  smallest 
expenditure  of  time  and  labovir.  But  in  spite  of  the  formula,  it 
will  clearly  in  practice  be  accurate  enough,  for  the  purpose  of  an 
estimate,  to  use  the  actual  valuation  schedules,  though  they  may 
be  based  upon  some  other  mode  of  selecting  the  units  of  value. 
If  a  company,  for  instance,  values  by  (|  -f  o.r),  the  error  in  the 
"expected  gain",  obtained  by  multiplying  Qj.  into  the  valuation 
results,  Avill  be  quite  unimportant.  One  point,  however,  remains 
to  be  briefly  mentioned.  The  formula  assumes  all  annuities  to  be 
entered  upon  or  brought  forward  at  exact  age  x,  and  the  lives  to 
be  exposed  to  the  contingency  of  mortality  throughout  the  year 
of  age  X  to  x+1.  Hence,  the  process  explained  leaves  out  of 
account  new  entrants  who  join  the  company  during  the  course  of 
the  year  of  experience;  and  some  correction  will  be  necessary  on 
this  score.  Unless  a  company  is  transacting  a  very  large  new 
business,  it  will  probably  be  sufficient  to  disregard  the  experience 
of  the  new  entrants  of  the  year  altogether,  care  being  taken  to 
deduct  from  the  "annuities  cancelled  by  death"  any  that  may 
have  arisen  on  contracts  not  in  force  at  the  date  of  the 
investigation. 

As  an  exercise  in  the  use  of  the  method,  not  without  some 
degree  of  interest  in  the  light  thrown  upon  the  working  of  certain 
tables  in  relation  to  annuity  experience,  the  following  table  has 
been  prepared  : 
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Single-Life  Annuities. — Valuation  and   Calculation   of  Expected 
Gain   by  Mortality. 


Expected 
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52 
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42,931 

42,736 
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53 

3,246 

44,795 

48,658 

45,528 

723 

618 

376 

54 

3,710 

49,751 

54,277 

54,203 

811 

744 

428 

55 

4,134 

53,783 

58,992 

58,910 

964 

853 

474 

56 

4,544 

57,300 

63,162 

63,116 

1,089 

956 

517 

57 

4,984 

60,005 

67,434 

67,433 

1,273 

1,091 

563 

58 

5,495 

65,061 

72,259 

72,314 

1,575 

1,224 

617 

59 

6,116 

70,273 

78,040 

78,224 

1,987 

1,373 

682 

60 

6,872 

76,819 

85,007 

85,350 

2,573 

1,575 

764 

61 

7,704 

83,820 

92,217 

92,833 

3,000 

1,816 

935 

62 

8,500 

89,845 
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99,195 

3,361 

2,051 

1,122 

63 

9,185 

94,146 
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2,326 

1,316 

64 

9,726 

96,482 
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106,111 

3,837 
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1,511 

65 

10,078 

96,547 

104,307 

106,021 

.3,967 

2,842 

1,693 

66 

10,204 

94,183 

101,428 

103,367 

4,003 

3,025 

1,850 

67 

10,215 

90,607 

97,553 

99,606 

4,022 

3,161 

1,992 

68 

10,150 

86,276 

92,873 

95,105 

4,008 

3,238 

2,123 

69 

10,006 

81,205 

87,553 

90,054 

3,988 

3,318 

2,237 

70 

9,821 

76,015 

82,103 

84,951 

3,926 

3,388 

2,344 

71 

9,684 

71,371 

77,182 

80,571 

4,200 

3,519 

2,374 

72 

9,516 

66,993 

72,322 

76,032 

4,564 

3,679 

2,404 

73 

9,276 

62,613 

67,158 

71,240 

4,891 

3,853 

2,423 

74 

9,008 

58,642 

62,155 

66,389 

5,288 

4,002 

2,418 

75 

8,667 

54,429 

56,942 

61,189 

6,199 

4,108 

2,450 

76 

8,204 

49,716 

51,275 

55,541 

5,119 

4,096 

2,413 

77 

7,653 

44,694 

45,535 

49,591 

4,802 

4,020 

2,339 

78 

7,100 

39,689 

40,044 

44,120 

4,319 

3,867 

2,239 

79 

6,488 

34,841 

34,711 

38,539 

4,125 

2,638 

2,118 

80 

5,897 

30,192 

29,898 

32,080 

3,675 

8,483 

1,978 

81 

5,341 
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25,637 

26,972 

3,502 

3,311 

2,443 

82 

4,831 

22,561 

21,884 

22,464 

3,174 

3,101 

2,361 

83 

4,298 
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18,395 
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2,886 

2,877 

2,247 

84 
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16,074 

15,352 

15,314 
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2,632 

2,655 

85 

3,280 
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12,5.30 

12,497 

2,317 

2,377 
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86 

2,767 

10,708 

9,961 

9,961 

2,072 

2,077 

2,089 

87 

2,268 

8,573 

7,733 

7,711 

1,854 

1,826 

1,836 

88 

1,829 

6,712 

5,908 

5,889 

1,475 

1,552 

1,556 

89 

1,439 

5,037 

4,403 

4,389 

1,085 

1,263 

1,267 

90 

1,129 

3,939 

3,263 

3,263 

1,024 

1,046 
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91     1 
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3,143 

2,414 

2,414 
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92 
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1,760 

1,760 

699 

768 
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93     I 
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1,919 

1,257 

1,257 
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629 

94     i 
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1,421 

862 

858 
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95     1 
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973 
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96 
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382 
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97     i 
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93 
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94 
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1 

257,745 

2,132,952 

100,543 

69,257 
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The  groundwork  of  the  above  table  is  supplied  by  the  "  model 
office",  formed  from  the  returns  of  certain  companies  transacting 
business  of  this  class,  for  purposes  explained  by  the  title  of  a  paper 
I  had  the  honour  to  read  before  the  Actuarial  Society  of  Edinburgh 
\_0n  the  Several  Mortality  Tables  Employed  in  the  Valuation  of 
Annuity  Contracts.  Actuarial  Society  Transactions  (New  Series) 
No.  13].  Taking  the  total  amount  of  annuities  in  force  at  each 
age  from  this  source,  the  succeeding  columns  give  the  value  of  the 
contracts  at  the  end  of  the  year,  according  to  the  Carlisle  and  the 
New  Government  (Female)  Annuitants'  Experience.  Columns  are 
then  added  for  the  purpose  of  showing  the  "  actual  and  expected 
gain  "  from  mortality,  assuming  the  actual  experience  of  mortality 
to  follow  a  different  table  from  that  employed  in  the  valuation. 
The  results  in  this  respect  may  be  shortly  epitomized : 

The  annuities  in  course  of  payment  amount  to  £257,745, 
and  their  present  value  (at  the  end  of  the  year),  with  interest  at 
3  per-cent,  comes  out  at 

£2,132,952  by  the  use  of  the  Carlisle  Table. 

£2,269,920      „         „         „     New  Government  (Female)  Annuitants'  Table 

(Average). 

and  £2,335,405      ,,         ,,         ,,     New  Government   (Female)  Annuitants'  Table 

(Select :  assuming  all  contracts  to  have  been 
just  issued). 

Now,  assuming  that  such  a  company  which  has  valued  its 
contracts  by  the  Carlisle  Table  experiences  in  the  ensuing  year 
in  respect  of  all  its  annuities  a  rate  of  mortality  coinciding 
with  that  shown  by  the  Government  (Female)  Average  Table, 
the  expected  gain  to  the  fund  by  death,  or  the  amount  of 
liability  expected  to  be  cancelled  from  this  cause,  would  be 
£122,392,  whereas  the  actual  gain  on  the  hypothesis  named  is 
shown  to  be  £100,543  only.  In  other  words,  the  "modeP'  com- 
pany would  have  suffered  a  loss  on  valuation  of  j621,849  by  reason 
of  the  death  rate  having  been  so  much  lighter  than  that  assumed 
in  the  valuation  tables.  Again,  assume  the  actual  experience  of 
the  company  to  follow  the  Government  (Female)  Select  Table. 
In  this  case,  the  amount  of  liability  cancelled  by  death  would  be 
£69,257  only,  and  the  loss  on  valuation  from  mortality  in  the  year 
under  observation  would  be  £53,135.  The  magnitude  of  the  above 
differences  will  not  escape  attention,  and  if  the  present  investi- 
gation has  any  importance  at  all,  it  should  impress  upon  us 
afresh  the  necessity  of  watching  with  extreme  closeness  the 
working  of  this  class  of  business,  which,  as  is  well  known,  has 
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operated  unfavourably  in  the  case  of  several  offices  in  the 
past. 

As  a  final  illustration,  an  examination  of  the  experience  of  a 
certain  company  transacting  annuities  to  a  not  inconsiderable 
extent,  over  a  period  of  five  years,  showed  that  notwithstanding 
the  use  of  the  Government  (Female)  Average  Table  in  the 
valuation  of  all  its  annuities,  male  and  female,  the  actual 
gain  on  valuation — not,  of  course,  strict  profit — to  the  fund 
by  death  (obtained  by  valuing  all  the  annuities  cancelled  from 
that  cause  as  at  the  end  of  the  year  in  which  death  occurred) 
was  i6lO,251  only,  as  against  an  expected  gain  of  £12,449 
according  to  the  valuation  table.  This  may  have  arisen  from  an 
exceptionally  light  mortality,  unlikely  to  recur;  but  as  the 
annuities  payable  over  the  five  years  amounted  to  £43,786,  the 
data  were  not  very  meagre.  At  any  rate,  it  will  not  be  denied  that 
another  warning  is  here  sounded,  however  little  real  importance 
should  be  attached  to  it,  that  business  of  this  class  demands  close 
attention. 

In  dealing  with  contingent  reversionary  securities,  it  is  some- 
times customary  to  take  out  annuities  on  the  joint  lives  of  the 
reversioner  and  life-tenant  to  secure  payment  of  the  premiums 
necessary  to  protect  the  advances,  and  occasionally  of  the  interest 
also.  In  such  transactions,  there  would  presumably  be  little  or 
no  selection  against  the  company;  and  it  is  reasonable  to  suppose 
that  annuities  of  this  description  would  be  subject  to  a  higher  rate 
of  mortality,  and  (presuming  they  were  purchased  on  the  same 
tei-ms)  would  yield  a  higher  rate  of  profit  than  those  purchased 
from  prudential  motives.  We  might  even  imagine  the  case  of  a 
company  showing  a  profit  on  its  annuity  branch,  which  profit,  on 
close  investigation,  is  found  to  be  attributable  entirely  to  the 
working  of  the  two-life  annuities,  the  general  provident  business 
of  the  branch  having  yielded  no  profit  at  all.  The  moral  of  this 
surely  is  that  we  should  not  rest  satisfied  until  we  have  investigated 
the  true  effect  of  the  mortality  experience  on  the  annuity  fund;  and 
thus  we  shall  guard  against  being  led  into  erroneous  conclusions 
based  on  a  consideration  of  the  aggregate  results  onlv. 

It  should  not,  however,  be  inferred  that  I  wish  to  give 
expression  to  pessimistic  views  on  the  profitableness  of  granting 
annuities.  The  experience  of  each  company  will,  I  imagine,  vary 
far  more  here  than  in  life  assui-ance  business,  and  some  offices 
may  very  likely  reap  a  profit  while  their  neighbours  are  lamenting 
a  loss.     But  the  point  I  would  venture  to  enforce  is,  that  the 
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foregoing  illustrations  of  the  method  I  have  submitted  for  the 
consideration  of  the  profession  enable  us  to  see  in  a  clear  light 
the  extent  of  the  loss  which  a  deviation  from  the  rates  of  mortality 
assumed  in  the  valuation  may  cause.  And  it  is,  perhaps,  not  too 
much  to  claim  for  the  method  itself  that  it  places  in  the  hands  of 
actuaries  a  very  short  and  easy  means  of  following  up  and 
watching  the  results  of  mortality  experience  in  annuity  business 
— a  course  which,  on  many  grounds,  seems  most  desirable,  if  not, 
indeed,  absolutely  necessary. 


II. — On   a    Means   of  Calculating    the    Expected   Death- 
Strain  IN  A  Life  Office. 

The  foregoing  investigation  has  suggested  to  me  an  examina- 
tion of  the  larger  subject  of  the  modes  of  computing  the  expected 
strain  by  claims  upon  the  funds  of  a  life  office,  and  I  take  this 
opportunity  of  laying  before  the  members  of  the  Institute  certain 
suggestions  on  this  point.  My  remarks  will  form  a  brief  corollary 
to  Mr.  C.  D.  Higham's  important  paper  before  referred  to;  and 
Mr.  Higham  has  been  allowed  to  remain  so  long  in  undisputed 
possession  of  this  field  of  knowledge,  that  he  will  not  regard  me, 
I  hope,  as  an  interloper  or  trespasser  on  his  preserves  if  1  follow 
him,  lungo  intervallo,  in  the  path  he  has  marked  out. 

The  examination  of  the  true  effect  of  the  claims  experience  of 
a  company  upon  its  funds  is  not,  I  am  afraid,  so  common  a  thing 
as  might  be  expected  considering  its  undeniable  importance.  For 
this  fact — if  fact  it  be — -we  must  look  for  the  cause  in  the  great 
difficulty  of  applying  the  principle  explained  by  Mr.  Higham  upon 
the  lines  laid  down  by  him;  and  if  a  shorter  means  of  obtaining 
the  desired  result  can  be  suggested,  it  is  fair  to  assume  that  these 
investigations  will  become  more  frequent.  That  the  troublesome- 
ncss  of  the  operation  has  not  been  exaggerated  is  sufficiently 
proved  by  quotations  from  Mr.  Higham^s  paper.  In  accordance 
with  his  recommendations,  it  is  required  to  have  :  "  for  each  age 
"  the  sums  assured  and  reserve  value — first,  of  the  gross  number 
"  of  the  policies  in  force;  secondly,  of  the  death  claims;  thirdly, 
"  of  such  a  proportion  of  the  assurances  terminated  otherwise  than 
"  by  death  as  is  left  by  the  foregoing  adjustment  [i.e.,  one-half 
"  the  sum  assured,  &c.,  for  lapsed  and  surrendered  assurances]  ; 
"  and,  lastly,  of  a  similar  proportion  of  the  new  business."  There 
is  no  doubt  that  the  conditions  here  imposed  can  only  be  complied 
with  at  a  great  expenditure  of  time  and  labour,  more  especially 
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in  the  case  of  an  office  transacting  a  large  new  business  with  its 
attendant  waste  of  business  from  surrenders  and  lapses. 

Now,  considering  Mr.  Higham's  expression  for  the  value  of 
the  expected  death-strain, 

we  see  that  the  result  obtained  relates  to  the  year  from  x-'tn  to 
x  +  n-\-\,  and  that  the  policy-reserves  at  the  end  of  the  year, 
2n+iVa,,  are  those  that  attach  to  the  policies  in  force  at  the 
commencement  of  the  year,  the  sums  assured  under  which  may, 
for  greater  clearness,  be  designated  by  S(S)j.+„.  These  two 
quantities  do  not  facilitate  the  use  of  the  valuation  schedules,  or 
class-book,  in  their  {)resent  form,  and  Mr.  Higham  therefore 
replaces  2(S)x+«  by  ^(S)^^.^^.!,  modifying  the  last-mentioned 
values  to  allow  for  the  claims  of  the  year,  the  discontinuances 
and  the  new  business,  corresponding  adjustments  being  made  in 
— n+i^ar.     He  thus  obtains,  as  a  working  formula, 

^x+mL^IS  )x+n  +  l       ^n+l  *    x\, 

the  accents  denoting  that  the  terms  are  specially  adjusted.  Upon 
this  basis  liis  numerical  illustration  of  the  process  recommended 
has  been  founded  (see  J. I. A.,  xx,  159). 

The  formula,  as  originally  given  may,  however,  be   slightly 
expanded.     We  have,  obviously, 

Expected  strain  =  ^j.+,j [1— A.c+„  +  i +  P(l  +  ffj;+M+i)], 
or,  generally. 

Total  strain  =  ^^+„[2(S)a;  +  „  — 2.A.r+„+i-f  2P(l+flx+n+))]- 
Confining  our  attention  for  the  moment  to  the  first  ex])ression, 
we  see  the  operation  of  the  formula  in  a  very  clear  light.  The 
constituent  parts  are  plainly  exposed  to  view.  If  we  assume  no 
premium  to  be  payable,  the  expression  reduces  to  ^^+n(l  — Aa^+w+i)? 
as  separately  deduced  by  Mr.  Higham,  and  gives  us  the  value  of 
the  death-strain  on  paid-up  policies  and  reversionary  additions. 
If,  again,  we  assume  no  sum  assured,  or  death-benefit,  to  be 
payable,  the  formula  takes  the  form  (/.i-twl*.  (1 +  «r+n+i),  and  is 
suitable  to  the  case  of  reductions  of  premium,  or,  replacing  P  bv 
the  appropriate  quantity,  to  annuities,  agreeing  with  the  formula 
for  the  death-gain  in  annuities  obtained  in  the  preceding  paper 
(see  p.  190).  The  new  form  of  the  expression  is,  perhaps,  prefer- 
able in  use  to  that  with  which  Mr.  Higham  has  familiarized  us. 
A  blank  schedule  will  show  the  process  in  full: 
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Calculation  of  the  Expected  Death-Strain. 


iTotal  Sums'                     i      ^  .  .  ^  . 

1 

Exper-ted     Value  of  Expected     ^^^'^^bv^CaS'^ 
A.uouut          Gross  Liability       „,enf  of  Prraiiu  m 
of  Claims    cancelled  by  Death   ""tlliS.T  j 

i 

2P 

2(S)^+„            2(S)^+„           2P(l  +  a^+„+i) 

( 

I)                (2)         i          (3) 

1 

(4) 

(5) 

(<-)             1           (V) 

1 

Totals  ^                     1 
for  all  I 

Ages  J  1                   1 

From  the  totals  of  the  various  columns  we  should  have — 

Expected  amount  of  claims  =  2  col.  (5). 

Expected  death-strain  in^      ^      i   /-n     -o      ^   fn\  .  ^      ^   /«n 
^      .  _  -=i  col.  (o)  — z  col.  (6)  +  2  col.  (7). 


ensuing  year 


This  now  appears  by  no  means  a  formidable  undertaking;. 
The  necessity  for  valuing  the  sums  assured  and  bonuses,  and 
net  premiums  appertaining  to  age  x  +  n  at  one  year  advance  of 
age,  prevents  us  from  using  the  ordinary  valuation  schedules; 
bat  the  re-arrangement  is  simple  enough,  and  would  not  take 
very  long  to  work  out.  No  account  is,  however,  taken  of  the 
new  entrants  or  discontinuances  of  the  year,  and  some  adjustment 
would  be  necessary  on  this  score. 

Some  of  our  difficulties  will,  however,  disappear  if  we  discard 
the  usual  units  of  value  in  favour  of  continuous  values.  It  is 
obvious  we  may  assume  the  function  V  to  grow  by  momently, 
instead  of  annual  increments.  The  expression  for  the  value  of  the 
death-strain  then  becomes 

and  generally,        /u,.,.+„  [2(S).,.+„  —  SA.,.+«  +  tVa,r+„] ; 

or,  if  continuous  values  are  not  actually  employed  in  the  valuation. 
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HerCj  tlieUj  we  have  a  formula  which  brings  the  quantities 
and  their  values  into  strict  correlation  as  to  age,  thus  permitting 
direct  use  of  the  results  already  obtained  in  the  usual  valuation 
schedules.  The  "expected  claims'',  [Mj-+«-(S).r4n],  and  the 
"  expected  strain "  do  not,  however,  relate  to  the  full  year 
starting  from  the  date  of  our  investigation,  but  give  the 
expectation  for  that  year  on  the  assumptions  that  the  force  of 
mortality  is  constant  and  the  amounts  at  risk  at  x  +  n  remain 
undisturbed,  throughout  the  year,  tlie  place  of  any  claims  maturing 
or  discontinuances  being  immediately  tilled  up  by  other  risks  of 
the  same  amount,  age,  duration  and  class  (see  J. I. A.,  xiii,  329). 
But  the  results  also  give,  with  quite  sufficient  accuracy,  in  the  case 
of  an  office  not  subject  to  rapid  expansion  or  contraction,  the  mean 
expected  claims  and  strain  of  the  year  immediately  preceding  and 
that  immediately  succeeding  the  date  of  investigation.  It  will  also 
be  noticed  that  in  adopting  the  new  formula  we  at  once  get  rid  of 
the  many  troublesome  and  complicated  adjustments  in  respect  of 
new  entrants  and  discontinuances,  for  no  such  disturbances  need 
be  considered  to  take  place  at  the  instant  of  time,  x  +  n,  to  which 
the  formula  strictly  refers. 

Investigations  of  this  nature,  performed  at  reasonable  intervals 
of  time,  are  of  real  value  and  importance;  but  there  is  certainlv 
no  necessity  to  undertake  the  task  too  frequently.  If  an 
examination  of  the  true  pressure  of  the  claim  ex])erience  on  the 
funds  of  a  company  is  made  at  each  periodical  valuation  (or  once 
every  three  or  five  years)  it  is,  in  my  opinion,  quite  as  often  as  the 
circumstances  require.  And  an  application  of  the  new  method  at 
two  successive  valuations  would  enable  the  expected  claims  and 
strain  of  the  period  to  be  assessed  with  as  much  closeness  as  the 
materials  at  our  command  permit,  and  would  take  into  due 
account  any  important  changes  in  the  nature  or  distribution  of 
the  risks  that  might  have  occurred. 

The  whole  scheme  is  thus  reduced  to  the  greatest  simplicity. 
Again  taking  advantage  of  the  clearness  which  a  draft  schedule 
conveys,  I  append  a  skeleton  table  : 
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Valuation  of  Contracts,  and  Calculation  of  Expected  Claims  and 
Expected  Strain. 


*  Valuation 

Expected  Claims  axd  Expected  Stkaix 

Age  at 
Date  of 
Investi- 
gation 

_  ,   ,  , ,                              Value  of 
Total  bum                            ^ 

Assured     Total  Net      .*„', 

ind  Rever-'  Premiums  „,:.,  iVff.p. 

sionary    |    Payable    '*"  ^^^  ;'^- 

Value  of 

Net 
Premiums 

Expected 
Claims 

Value  of 

Expected  Gross 

Liability 

cancelled  bv 

Death 

Value  of 

Expected  Loss 

of  Premium 

Income 

by  Death 

x  +  n 

2P 

X  (i  +  Ox+n) 

X  2(S);,+„ 

y-x+n  X  2  (S),4-„ 
X  Aj.+„ 

X  2P(i  +  «,+„) 

( 

I) 

(-') 

(3) 

(4) 

(5) 

(6) 

(T) 

(S) 

iTotj 

for 
Ag 

lis) 

8S   ) 

1 

Then  we  have 
Expected  claims  =  S  col.  (6). 
Expected  strain  =  S  col.  (6)-S  col.  (7)  x  (l-+  ^)  +  S  col.  (8). 

In  applying  these  methods  to  the  case  of  my  own  office,  I 
slightly  depart  from  the  formula  arrived  at.  As  the  office  values 
its  contracts  by  the  H^^  and  H^^ '"  Tables,  I  substitute  q  for  /i,  and 
use  9'""'^  (see  J. I. A.,  xxii,  256,  xxiv,  283,  and  xxvii,  252)  in 
connection  with  the  H'^  figures,  and  5'''  in  connection  with 
the  H^"  "  figures.  In  this  way  effect  is  given  to  the  influence 
of  selection  still  current  on  business  of  less  than  five  years^ 
duration,  and  the  valuation  schedules  can  be  used  precisely 
as  they  stand.  "We  also  probably  obtain  far  more  trustworthy 
results  than  would  be  derived  by  using  the  formula  strictly,  and 
taking  /i  from  a  general  or  average  table.  The  shortness  of  the 
entire  operation  is  surprising,  and  if  Crelle's  Tables  are  used — 
I  do  not  hesitate  to  use  them  myself  for  this  purpose — we  can 
obtain  results  quite  accurate  enough  for  the  object  in  view  in  the 

*  The  other  columns  of  the  usual  valuation  schedules  have  been  omitted,  as 
having  no  special  bearing  on  the  subject  of  this  note.  In  the  case  of  a  company 
making  reductions  of  premiums  to  any  material  extent,  columns  would  have  to 
be  adde<l,  both  to  the  valuation  and  mortality  experience  sections  of  the  above 
form. 
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space  of  a  few  hours.  Students  will  hardly  need  to  be  reminded 
that  fij.<  =  >qx,  according  as  dj.-i<  =  >dj:  approximately, 
Mr.  Sprague  having  demonstrated  this  result  some  years  ago 
{J. I. A.,  xxiv,  43). 

A  rough  estimate  for  the  expectations  under  special  policies 
completes  the  investigation.  It  may  be  noted,  however,  that  if 
the  method  is  applied  in  full  to  endowment  assurances,  and  the 
valuation  schedules  made  use  of,  the  adjustment  in  the  total  value 
of  the  sums  assured  and  reversionary  bonuses  (—A)  to  convert  it 

into  the  continuous  form  will  not  be  represented  by  (1  +  ^^),  as 

the  pure-endowment  part  of  the  function  does  not  need  correction. 
This  has  already  been  pointed  out  by  several  writers. 

In  conclusion,  opportunity  may  be  taken  to  point  out  that  the 
method  developed  in  connection  with  the  expected  strain  in  life 
policies  may  also  be  applied  to  the  case  of  annuities,  if  circum- 
stances should  require  it;  and  that  the  expected  gain  (or  strain) 
in  the  latter  may  be  represented  by  the  expression,  fixOx)  subject 
to  the  conditions  and  limitations  already  mentioned. 


Discussion. 

The  President  (Mr.  B.  Newbatt)  having  invited  the  referees, 
Mr.  C.  D.  Highani  and  Mr.  F.  E.  Colenso,  to  open  the  discussion, 

Mr.  C.  D.  HiGHAM,  after  thanking  Mr.  Kyan  for  his  courteous 
reference.s  to  himself,  said  that  Mr.  Kyan  complained  of  the  trouble 
that  the  carrying  out  of  his  (Mr.  Highani's)  suggestions  would  give, 
but  he  must  plead  that  he  urged  in  his  paper  that  to  simplify  the 
method  the  total  Bgures  should  be  taken  from  the  valuation  class 
books  and  quinqueimial  groups  of  ages  used;  while  with  regard  to 
his  figures  not  falling  in  with  the  valuation  date,  he  would  remind 
them  that  he  was  referring  to  a  yearly  valuation.  He  was  sorry 
to  find  Mr.  Kyan  suggesting  that  a  yearly  valuation  was  not 
necessary.  To  keep  up  the  class-books  continuously  was  not  more 
laborious  than  to  re-write  them  every  five  years,  and  by  a  slight 
modification  of  Mr.  Woolhouse's  method  of  approximate  valuation 
{J. I. A.,  xxvii,  433),  a  valuation  and  claim  estimate  could  then 
be  ver}'  easily  made.  Dividing  Mr.  Woolhouse's  groups  so  as  to 
make  A.^  proceed  by  ditFerences  of  05  instead  of  10,  and  making  a 
little  allowance  for  the  heaping  up  and  falling  off  of  business  at  the 
younger  and  older  ages  respectively,  they  could  obtain  the  results  with 
so  little  labour  that  he  did  not  see  any  justification  for  not  making  a 
valuation  every  year,  either  as  a  rough  estimate  or  a  check  on  more 
detailed  calculations.  He  then  gave  some  specimens  of  the  results  of 
valuations  by  the  detailed  and  approximate  methods,  showing  verv  close 
agreement.     As  regarded  claim  estimate,  qx  could  be  made  to  tit  the 
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same  groups  of  ages,  and  needed  similar  adjustment  for  the  beginning 
and  end  of  life.  The  number  of  policies  and  the  sums  assured  (with 
the  risk  premiums)  estimated  to  become  claims  could  then  be  obtained, 
as  also  their  reserve  value  by  the  same  method  as  for  the  valuation  just 
described.  When  the  reserve  value  of  the  policies  expected  to  fall  in 
had  been  ascertained,  half  a  year's  interest  thereon  and  half  the 
corresponding  ])remiums  should  be  added  to  bring  the  figures  up  to 
the  middle  of  the  year.  He  was  accustomed  to  have  to  deal  with 
surrenders  and  lapses  to  the  extent  only  of  |  per-cent  of  the  total  sum 
assured,  and  when  that  was  halved  for  the  half-year  at  risk,  and 
multiplied  by  q,  the  amount  was  not  worth  consideration,  but  an 
allowance  would  naturally  be  made  in  other  circumstances.  He  made 
a  rough  addition  for  the  claim  liability  of  the  new  business  as  also  for 
some  of  the  special  policies.  They  would  have  then,  as  well  as  the 
valuation,  the  particulars  of  the  expected  claims  as  to  number, 
amount,  quality  (that  was  to  say,  the  proportion  the  strain  should  be 
of  the  sum  assured),  and  the  actual  strain  itself.  In  conclusion,  he 
thought  it  was  sometimes  forgotten  that  the  more  they  increased 
their  reserves  the  less  opportunity  they  had  of  making  profit  (or  loss) 
by  mortality,  because  the  higher  the  reserve  value  the  less  difference 
or  strain  there  w^as  to  become  subject  to  the  variation  between  the 
expected  and  actual  rates  of  mortality. 

Mr.  F.  E.  CoLEJsSO  said  that  referring  to  the  analogy  between 
formulas  (1)  and  (2),  he  thought  it  might  be  usefully  displayed 
by  conceiving  that  the  annuitant,  at  the  time  of  purchasing  his 
annuity  of  1  per  annum,  effected  an  assurance  of  l-^(7^.^.^-f/),  or 
(H-«a;)-  There  would  then  be  no  "strain"  upon  the  office  funds, 
qua  mortality,  in  respect  of  the  combined  contracts.  Under  the 
annuity  the  fund  available  at  the  end  of  the  nt\\  year,  the  payment  of 
1  being  just  due,  would  be 

l-\-(lx+n  —  qx+n-\(J--\-(lx  +  n); 

and  under  the  policv 

^    (1  +  «  ,•)  [«V^-  +  qx+n-xO—n^'x)'], 

or 

nx  —  (lx+n  +  qx+n-\0--\-  »x  +  n)  • 

The  terms  on  the  right  of  these  two  expi-essions  cancelled  each  other, 
and  the  reserve  under  the  combined  contracts  was  always  (l  +  fl'a.-) 
just  before  the  payment  of  the  annuity.  He  thought  that  it  would 
be  interesting  to  compare  the  terms  of  various  offices  upon  the 
hypothesis  of  an  assurance  being  effected  in  this  way,  the  premium 
and  annuity  being  calculated  by  the  same  table  of  mortality.  Thus, 
if  they  took  the  Government  Select  Tables  for  females  at  age  60,  the 
4  per-cent  rate,  loaded  by  Mr.  Sprague's  formula,  would  give  an 
annual  premium  of  £5.  3*.  lOd.  per-cent,  against  an  ordinary  office 
premium  of  £6.  3*.  10(7.  It  would  be  found,  he  thought,  that  in 
some  cases  annuitants  might  in  this  way  get  a  very  fair  rate  of 
interest  at  the  lower  ages,  even  when  ordinary  non-profit  premiums 
were  charged.  It  was  obvious  that  if  the  two  contracts  Avere  combined 
it  would,  in  theory,  be  immaterial  to  the  office  what  mortality  table 
was  employed.  Turning  to  the  second  section  of  the  paper,  he  asked 
whether  any  real  practical  benefit  would  be  gained  by  applying  this 
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method  of  measuring  the  strain  of  mortality  at  intervals  of  live  years. 
If  they  eonsidered  the  hypothesis  underlying  the  formula  it  came  to 
this — that  on  the  assumption  that  it  was  required  to  maintain,  at  the 
end  of  the  year,  the  standard  of  reserve  adoj)ted  at  its  heginning,  in 
respect  of  the  three  elements,  mortality,  premium  valued,  and  interest, 
they  merely  deducted  a  fund  estimated  according  to  the  hasis  adoi)ted, 
from  the  actual  accumulations  of  the  reserve,  after  putting  aside  all 
accretions  to  capital  arising  from  surplus  interest,  unspent  loading, 
&c.,  the  difference  heing  the  gain  or  loss  to  he  attrihuted  to  mortality 
alone.  Thus,  if  /.i-+«-i  unit  policies  were  assun>ed  to  he  in  force  at 
the  beginning  of  the  wth  year  of  assurance,  the  funds  available  to 
provide  claims  and  reserves  at  the  end  of  the  year  would  be 

(1).      .      .      /x+«-iU.-iV,.  +  7r.,)(l  +  0+/; 

where  f  was  due  to  surplus  interest,  »fcc.  The  Hrst  term  of  this 
expression  might  be  written  in  the  form 

(2) lx  +  n.ii^  x'\'  ux+n~\- 

Now,  if  the  actual  deaths  among  the  lx+n-\  assured  were  at  the  rate 
q',  so  that  ^'./j,-+»-i  =  f^',  the  fund  actually  required,  if  the  standard 
of  reserve  were  to  be  maintained,  would  be 

(3)   .       .       .       [Jx+n—  {d'  —  (lv+n-i)'\H^' n  +  d' . 

The  difference  between  (2)  and  (3),  or  {q —(ix+n-i){)-  —  )S x)  pL'r 
policy,  was  the  sum  by  which  /'  would  be  diminished  or  increased 
according  as  q'  exceeded  or  fell  short  of  qx+n-i-  Now,  of  the  two 
practical  objects  with  which  such  an  investigation  would  be 
undertaken — (1)  where  the  bonus  system  of  an  office  required  it,  in 
which  case  it  would  have  to  be  annual,  or  (2)  where  it  was  desired  to 
measure  the  sufficiency  of  the  valuation  standard  adopted — he  thought 
that  the  latter  would  require  that  a  number  of  years  should  be 
included  in  the  observations.  Mr.  Browne  had  recently  given  them 
tigures  showing  how  widel}'  the  effects  of  mortality  in  an  office 
fluctuated  fi-om  year  to  year.  In  the  case  of  annuity  business  it 
certainly  seemed  that  offices  were  in  the  habit  of  cutting  their  cloth 
more  closely  than  in  regard  to  life  business.  In  some  instances  it 
was  very  doubtful  whether  the  Government  Select  Tables  were 
the  basis  of  the  rates,  and  there  was  little,  if  any,  direct  provision 
made  for  expenses,  the  margin  in  the  rate  of  interest  being  relied 
upon  to  supply  this. 

Mr.  T.  E.  Young  said  that  the  expediency  of  an  extended 
annuity  business  was  one  of  the  most  serious  practical  problems 
they  had  to  consider.  Many  companies  had  abandoned  the  business 
altogether  on  account  of  its  unprohtableness,  and  it  seemed  unlikeh', 
as  one  or  two  reports  of  companies  which  he  had  lately  seen 
appeared  to  imply,  that  a  profit  might  be  expected  in  the  future.  He 
found  that  whereas  ten  years  ago  the  annuity  payments  made  in  one 
year  were  £439,000,  last  year  in  the  Board  of  Trade  Returns  they  stood 
at  £797,000,  excluding  American  offices,  notwithstanding  that  a 
great  number  of  companies  had  discontinued  that  class  of  business. 
Mr.  Kyan  had  stated  that  he  was  not  a  pessimist  upon  the  value 
of  annuity  business  on  the  whole,  but  he   (Mr.  Young)   confessed 
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himself  distinctly  a  pessimist  in  this  matter.  He  himself  quoted 
a  suitable  rate  when  enquiry  was  made,  though  practically  he  had 
discontinued  the  class  of  business.  He  did  so  simply  for  the 
selfish  reason  that  he  should  not  send  a  customer  to  another  more 
•  accommodating  office,  lest  he  should  transfer  his  other  orders  also.  He 
was  grateful  to  Mr.  Kyan  for  introducing  a  simplified  formula,  so  that 
there  was  no  excuse  for  neglecting  a  strict  investigation  into  this  class 
of  risks.  With  regard  to  the  death  strain  in  relation  to  ordinary 
assurances,  he  said  that  he  would  adopt  Mr.  Ryan's  plan  in  future, 
instead  of  the  rougher  plan  he  had  hitherto  used.  He  felt,  however, 
that  for  companies  singly,  investigations  of  this  character  were  more 
of  the  nature  of  actuarial  luxuries,  and  possessed  little  value  or 
influence  upon  practice.  In  conclusion,  although  it  was  rather  belated 
at  the  present  time  to  make  the  remark,  he  observed  that,  for 
mathematicians  accustomed  to  precision  and  purity  of  language, 
the  vocabulary  of  assurance  had  been  signally  unhappy  in  its  terms. 
It  would  be  almost  impossible  to  decipher  from  some  of  the  terms 
employed,  such  as  "strain",  "loading",  and  so  on,  what  meaning  they 
were  intended  to  convey;  and  in  relation  to  the  particular  term 
appropriate  to  the  subject  of  this  paper,  it  would  be  impossible  to 
recognise  the  meaning  which  the  word  connoted  with  historic  precision 
in  the  science  from  which  it  was  derived.  It  was  possible,  however, 
that  they  might  yet  have  some  opportunity  of  reforming  their 
business  tongue. 

Mr.  R.  P.  Hardy  said  that  there  was  no  more  salutary  mental 
process  than  that  of  retrospection — looking  back  to  see  how  far  their 
anticipations  had  been  confirmed  by  actual  outcome,  and  then 
endeavouring  for  the  future  to  eliminate  either  the  error  or 
the  personal  equation,  whichever  it  might  be.  Confining  his 
remarks  to  that  portion  of  the  paper  dealing  with  the  annuity 
fund,  he  thought  that  no  more  practical  method  could  be  found  than 
that  adduced  by  Mr.  Ryan.  But  if  he  might  address  himself  to 
a  class  who  were  still  students,  whatever  their  age  might  be,  who 
were  not  content  with  seeing  things  as  the}'  appeared  to  be,  he 
would  apply  a  somewhat  closer  analysis;  and  it  would  then  be  seen 
that  the  strain  was  really  the  resultant  of  at  least  two  forces.  The 
function  l  +  aj-  was  really  made  up  of  two  quantities:  one,  the  interest 
upon  the  fund  from  time  to  time  in  hand,  and  the  other  what,  for  want 
of  better  language,  he  must  call  the  sums  "released."  Taking  the  fund 
each  year  as  /.r(l  +  «j,-)5  ^x+\0~-'s-Cx+i),  &c.,  the  present  value  of  the 
intei'est  thereon  (in  advance)  was 

d[h-(l  +  a,)  +  vh+,{l  +  a,^{)+    ...]..      (1) 

and  the  present  value  of  the  sum  "released''  each  year  was 

t•[/x(l+«x)-/x  +  l(l  +  «.r  +  l)]  +  ^•2[/.r+l(l  +  «.r+l)-/.r  +  2(l  +  ^/x+2)], 

&c (2) 

Then  (1)  +  (2)  =  /^(H-r/^),  and  dividing  by  l.v 

''%7  +  l=i+-     ■    ■    ■    ■    (8) 
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Formula  (3)  meant  that  tlie  value  of  the  annuity  in  advance  was  equal 
to  an  increasing  life  annuity  of  d,  plus  an  increasing  assurance  of 
1,  i.e.,  that  the  capital  of  the  payments  stood  over  till  death, 
but  that  the  interest  upon  the  amount  so  forborne  was  paid  from 
year  to  year.  That  was  perfectly  true  in  all  its  generalities. 
The  strain  might  l)e  looked  upon  really  as  the  balance  of  the  year; 
if  more  persons  claimed  the  annuity  of  d,  there  was  a  less  sum  realised 
from  the  assurance  benefits.  He  had  made  some  trials  and  arrived  at 
a  conclusion  which  .seemed  paradoxical.  The  practical  conclusion  was 
that  the  lower  the  valuation  rate  of  interest  the  more  important  was 
the  mortality.  It  would  be  a  very  instructive  exercise  to  reproduce 
^Ir.  Ryan's  results  by  operating  upon  the  component  parts  of  the 
function.  He  had  some  doubt  as  to  whether  the  use  of  the  continuous 
function  was  sufficiently  accurate  towards  the  older  ages  where  the 
numbers  at  risk  could  not  be  held  constant. 

Mr.  G.  F.  Hardy  thought  that  by  introducing  continuous 
formulas  Mr.  Ryan  had  sim])litied  the  application  of  the  method 
originally  in'ojjosed  by  Mr.  Higham.  though  some  difficult}'  with 
respect  to  special  assurances,  surcharged  cases,  <tc.,  still  remained.  In 
estimating  the  profit  or  loss  upon  the  mortality  experience,  it  was 
needful  to  calculate  not  only  the  expected,  but  the  actual  death-strain, 
as  it  was  only  upon  a  comparison  of  the  two  that  any  conclusions  could 
be  ba.sed.  The  latter  question  was  not  dealt  with  in  the  paper,  it  being 
presumably  taken  for  granted  that  the  actual  strain  would  be  obtained 
by  recording  the  reserve  values  held  against  policies  becoming  claims. 
This  suggested  the  question  whether  the  ])rofit  or  loss  on  the  mortality 
experience  could  not  be  ascertained  by  a  shorter  and  more  direct  process. 
Excluding  for  the  moment  the  question  of  surrenders  and  lapses — which 
in  some  offices  were  very  small,  and  in  all  ofiices  might  be  allowed  for 
without  much  difficulty — -they  had  the  following  relation.  To  the 
reserve  at  the  commencement  of  the  year,  increased  by  a  year's 
interest,  add  the  difference  between  the  net  premiums  and  the  claims 
of  the  year,  increased  by  half  a  year's  interest,  and  deduct  the  reserve 
at  the  end  of  tlie  year;  the  result  gave  the  exact  profit  or  loss  from 
mortality  during  the  year.  The  method  was  easily  extended  to  a 
quinquennium,  by  accumulating  the  total  reserves  at  the  commence- 
ment of  the  quinquennium  for  the  five  j^ears,  and  to  add  the 
accumulated  difference  between  the  net  premiums  and  the  claims, 
deducting  from  the  resulting  total  the  reserve  at  the  close  of  the 
period.     Put  into  symbols  this  became 

v„(i  +  0'^+  (    (P.-^/,)(i  +  0^ 

+  i^-i-(h){y  +  i)^ 

where  VqjYs  were  the  initial  and  final  reserves,  and  P,  d,  &c.,  the  total 
net  premiums  and  claims  of  each  year.  They  then  had  a  numerical 
result  which  was  the  profit  from  mortality  during  the  period,  including 
profits  from  lapses  and  surrenders.  If  the  profit  from  withdrawals 
was  to  be  eliminated,  they  must  record  the  reserves  upon  lajtsed  and 
surrendered  policies,  as  well  as  the  reserves  on  claims.     This  method 
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avoided  the  lengthy  calculation  necessary  for  obtaining  the  expected 
death  strain,  and  it  applied  to  all  classes  of  assurances  and  annuities 
and  of  bonuses.  It  would  be  less  laborious  than  the  "death-strain" 
method,  even  in  the  simpliiied  form  given  by  Mr.  Ryan.  The 
qu.estion  as  to  the  conditions  under  which  Mr.  Ryan's  application 
of  the  continuous  method  would  be  sufficiently  exact  seemed  to 
depend  on  the  character  of  the  business  of  the  office  employing 
it.  It  assumed  that  the  amount  at  risk  at  the  various  ages  varied 
uniformly  during  the  quinquennium;  that  was  to  say,  they  might 
take  the  average  amount  at  risk  at  each  age  during  the  five  years  as 
a  mean  between  the  amounts  at  the  commencement  and  at  the  end. 
With  respect  to  the  question  of  annuity  business,  it  might  be  worth 
remarking  that  of  the  two  elements  involved  in  their  calculations — 
the  rate  of  interest  and  the  rate  of  mortality — a  change  in  either  of 
these  operated  in  the  same  direction  as  regards  annuity-values.  They 
were  generally  of  opinion  that  if  any  change  was  taking  place  it  was 
that  both  the  rates  of  mortality  and  of  interest  were  diminishing. 
Hence,  sellers  of  annuities  were  hit  from  both  sides  at  once.  In  the 
case  of  assurances,  these  changes  operated  in  different  directions,  and 
they  need  not,  therefore,  be  under  a])prehension  of  loss  from  a 
diminished  rate  of  interest  if  the  rate  of  mortality  fell  simultaneously. 

Mr.  A.  Hendriks  said  there  seemed  to  be  a  belief  that  actuaries 
of  companies  transacting  annuity  business  did  not  exercise  that 
watchfulness  which  was  the  characteristic  of  actuaries  managing  life 
assurance  business.  In  his  opinion  the  contrary  was  the  case.  He 
believed  that  companies  having  a  large  annuity  business  were  con- 
stantly watching  the  condition  of  things  from  the  point  of  view 
mentioned  by  Mr.  G.  F.  Hardy,  namely,  that  the  two  great  changes 
whicli  were  taking  place  with  respect  to  the  rates  of  mortality 
and  interest,  were  both  acting  adversely  as  regards  profit  from 
the  granting  of  annuities.  He  was  under  great  obligation  to 
Mr.  Ryan,  because  his  formula  enabled  all  companies  to  easily 
measure  the  death-strain.  A  chance  of  protit  on  annuities  still 
remained  in  the  difference  between  the  rate  of  interest  earned  and  the 
rate  assumed  in  the  valuation  and  in  the  formation  of  the  tables.  He 
had  never  heard  of  a  table  of  annuity  rates  being  constructed  that  did 
not  make  allowances  for  commission  and  further  official  expenditure. 
One  of  the  safeguards  of  annuity  business  was  that  the  expenditure 
was  very  small  indeed  as  compared  with  that  in  regard  to  life  assur- 
ance. No  doubt  it  was  true,  that  not  only  was  the  rate  of  mortality 
improving,  but  a  larger  number  of  people  were  reaching  extreme 
longevity.  In  criticism  of  the  Government  Annuity  Tables  he  would 
say  that  for  a  talile  of  mortality  for  annuities  they  did  not  want  to  go 
back  to  the  beginning  or  the  middle  of  the  century,  and  they  should 
limit  the  experience  to  the  last  20  years  or  thereabouts;  and  if  they 
could  get  a  table,  by  the  combination  of  the  experience  of  offices 
transacting  annuity  business,  they  would  arrive  nearer  to  the  truth, 
and,  if  found  necessary,  the  rates  allowed  to  the  jniblic  could  then  be 
reduced. 

Mr.  T.  G.  AcKLAND  said  he  agreed  with  Mr.  Hendriks  as  to  the 
lines  to  be  followed  in  the  ])reparation  of  annuity  tables,  having 
regard  to  the  rate  of  interest,  the  margin  for  expenses,  and  also  to 
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the  extraordinary  vitality-  of  annuitants  as  a  body.  The  formula  for 
the  death-strain,  produced  by  Mr.  Higham  in  1877,  did  not 
express  the  conditions  of  practice,  and,  indeed,  Mr.  Higham  in  his 
paper  departed  from  that  formula  to  a  considerable  extent  with 
regard  to  its  application,  and  had  now  suggested  further  ingenious 
modifications.  The  suggestion  made  by  Mr.  Ryan,  as  to  annuities 
being  valued  (for  purposes  of  the  deatli-strain)  by  the  annuity- 
due  at  age  x-\-l  reminded  him  of  the  Continental  practice 
in  regard  to  the  valuation  of  policies.  The  value  of  the  future 
premiums  was  frequently  worked  out  by  the  annuity-due,  and  in 
Italy,  France,  and  other  countries  what  was  called  the  "mathematical 
re.serve"  was  thus  arrived  at.  the  "definite  reserve"  being  subsequently 
ascertained  by  suitable  adjustments.  Reverting  to  Mr.  Ryan's 
suggestion  as  to  annuities,  it  was  not  altogether  clear  in  what  way 
the}'  were  to  pass  from  the  valuation  of  an  annuity  by  the  annuity- 
due  at  age  x-\-\,  to  the  valuation  as  ordinarily  effected  by  a 
continuous  annuity  at  age  x\  and  upon  the  whole  he  thought  it 
would  be  simpler  to  work  out  the  values  of  the  annuities  and  of  the 
death-strain  by  independent  computations.  He  was  surpri.-<ed  to  find 
that  doubts  were  sometimes  expressed  as  to  annuities  being  appor- 
tionable,  as  he  had  understood  that  by  the  Apportionment  Act  there 
could  be  no  doubt  of  the  legal  obligation  to  pay  the  annuity  up  to 
the  day  of  death.  The  results  of  annuity  valuations,  as  brought  out 
by  Mr.  Ryan  in  his  model  office,  although  they  indicated  a  material 
difference  in  the  amount  of  the  death-strain  under  different  bases, 
should  be  considered  in  relation  to  the  amount  of  the  annuities  at 
ri-sk.  Mr.  Ryan  spoke  of  £69,000  and  £53,000  and  other  sums  as 
considerable:  but  having  regard  to  the  amount  of  annuity  at  risk — a 
quarter  of  a  million  per  annum — those  amounts  could  hardly  be 
considered  as  relatively  large.  The  case  adduced  by  Mr.  Ryan  of  a 
company  dealing  with  ordinary  annuity  business,  and  making  little 
or  no  profit  thereon,  but  having  also  on  its  books  annuities  on  two 
joint  lives  in  connection  with  contingent  reversions,  in  respect  of 
which  a  material  profit  might  be  made,  had  come  practically  under  his 
notice.  He  thought  that  the  use  of  continuous  values  materially 
assi.sted  the  computation  of  the  death-strain.  His  experience  in  the 
case  of  a  large  progressive  company  making  its  valuations  triennially 
was  that  it  was  quite  sufficient  to  take  the  average  of  the  reserves  at 
the  beginning  and  end  of  the  trienuium,  and  the  death-strain  obtained 
by  taking  such  an  average  reserve  value  was  extremely  close  to  that 
which  would  be  obtained  by  a  more  exact  formida.  In  the  case  of  a 
company  doing  a  large  new  business,  where  the  average  duration  of 
polic}'  was  not  considerable — perhaps  five  or  six  years— it  might  be 
altogether  incorrect  to  employ  throughout  the  average  value  of  qx,  in 
any  investigation  of  the  expected  and  actual  rate  of  mortality.  It 
would  appear  to  be  preferable  in  such  a  case  to  make  allowance  for 
the  actual  duration  of  the  policies  upon  the  books,  and  use,  as 
Mr.  Ryan  has  suggested,  a  select  qx  in  respect  of  policies  of  short 
duration,  and  an  average  j.,-  for  those  exceeding  (say)  five  years' 
duration.  A  more  stringent  test  of  mortality  was  thus  applied.  He 
believed  it  was  the  practice  in  some  companies  to  investigate  the 
death-strain,  with  a  view  to  the  accurate  ascertainment  of  sources  of 
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profit  during  the  triennium  or  quinquennium,  and  that,  by  methods 
which  were  not  fully  kno^vn  to  himself,  the  profit  could  be  set 
out  in  its  component  parts,  as  arising  from  mortality,  interest, 
and  miscellaneous  sources.  He  should  be  very  glad  if  in  a  future 
session  they  could  have  laid  before  them  details  as  to  the  methods 
upon  which  those  investigations  proceeded,  and  as  to  the  results  thus 
arrived  at. 

Mr.  F.  W.  Franklaiid  said  the  problem  attacked  in  the  second 
half  of  Mr.  Eyan's  paper  had  confronted  him  some  years  ago  under 
rather  special  circumstances.  He  had  taken  the  management  of  a 
Colonial  life  assurance  office,  which  a  few  years  earlier  had  established 
a  separate  section  for  total  abstainers.  The  section  had  been  estab- 
lished on  the  principle  of  having  entirely  separate  funds  from  those 
of  the  general  section,  the  expenses  being  duly  apportioned.  The 
result  at  the  first  valuation,  owing  to  the  pressure  of  new  business 
expenses  in  that  particular  section,  was  such  as  to  prevent  the 
declaration  of  any  bonus.  With  a  view  of  rectifying  this  it  was 
proposed  to  amalgamate  the  two  sections  in  all  respects,  except  in 
reo-ard  to  their  mortality  experience,  and  to  determine  the  mortality 
profit  in  each  section  on  the  lines  of  Mr.  Higham's  paper.  The  full 
application  of  Mr.  Higham's  method  would  have  entailed  a  large 
amount  of  work,  and  it  was  desired  to  obtain  a  shorter  and  more 
expeditious  process  of  determining  the  expected  death  strain  in  the 
two  sections.  That  was  done  by  disregarding  for  the  purpose  in  hand 
the  ages  of  the  lives  dealt  with,  and  considering  only  the  durations  of 
the  policies.  In  tlie  case  of  so  young  an  office  the  duration  of  the 
policv  was  a  far  more  important  element  in  the  investigation  than  the 
a2e  of  the  life.  An  average  value  of  ja-  was  therefore  formed  for  the 
various  durations.  The  result  of  the  application  of  this  method  was 
not  yet  known.  There  was  a  feature  of  Colonial  life  assurance 
wliich  stood  in  special  relation  to  the  question  of  the  particular  q  to 
be  applied  in  getting  the  measure  of  the  death-strain,  namely,  the 
high  rate  of  accidental  death  which  obtained  in  Australasia  and 
other  colonies.  The  high  accident  rate  tended  proportionately  to 
equalise  the  q  for  the  successive  years  of  duration  of  the  policy,  so 
that  the  import  of  the  initial  selection  was  diminished. 

Mr.  F.  Bell  explained  a  short  method  of  investigating  the  loss 
bv  death-strain,  which  he  believed  to  be  new,  and  which  differed 
from  that  brought  forward  b^^  Mr.  Ryan.  Starting  with  JNIr.  Higham's 
well-known  formula  for  death-strain — 

and  substituting  for  «  +  iY.r  its  value 

-,  1  +  ^.r+H  +  I 

the  expression  became  /i  a. «  \ 

The  sum  assured  being  S,  the  expected  death-strain  was 

i-  "T^iC 


1892.]  from  Mortality  in  an  Annuity  Company. 


209 


For  reversionary  bonuses  (and  paid-up  policies)  Mr.  Higliaui's 
expression  became 

Q_x+  «  ( 1  —  A.I.+ «  + 1 ) , 

and  substituting  for  Aj  +  «  +  i  its  value 

1  — (/(l  +  ff,.+„+i), 
this  was  reduced  to 

'Z.i-+«x</(l  +  r/j+„4.i)> 

and  tlie  rever.sionary  addition  being  B,  the  expected  death-strain,  in 
respect  of  bonus  additions  to  the  sum  assured,  was 

JB  X  (/a-^„(H-Oa-+«  +  l). 

For  reductions  o£  premium  the  death-strain  (a  negative  quantity),  11 
being  the  amount  of  annual  reduction,  was 

To  apply  tlie  process  it  was  necessary  to  introduce  into  the  class- 
books  a  new  column  of  S(l -fr^.,)"',  a  quantity  which  was  constant 
throughout  the  duration  of  the  policy,  and  was  independent  of  the 
asje  at  which  the  investiijation  was  made.  From  the  chiss-books 
they  could  obtain  for  each  age,  2E,  5S(l  +  ffj.)~',  and  2K,  and  from 
tliese  they  could  proceed  to  the  schedule  as  follows : 


Aye 

Total  Sums 

Assured  and 

Revei-siouan- 

Bonuses 

Expected 

Amount  of 

Claims 

Measure  of  Sums  Assured  uud 
Bonuses  after  allowing  for 
Reductions  of  Premium 

Expected 
Death-Strain 

a-  +  » 

2S  +  2li 

Col.  (2) 

2Bxrf  +  2S(l  +  a;c)-i-5R 

Col.  (4) 

1    (1) 

(-') 

(3) 

(4) 

(i) 

1  Totals 
foraU 
Ages 

i 

Expected  amount  of  claims  =  2  Col.  (3). 
Expected  death-straiu  =  2  Col.  (5). 

The  method  applied  equally  to  endowment  assurances,  the  whole-life 
annuities  beuig  replaced  by  suitable  term  annuities. 

Mr.  A.  F.  BuERiDGE  said  that  it  was  the  particular  function  of 
the  actuary  to  analyze  the  various  brandies  of  business,  and 
to  ascertain  which  were  profitable  and  which  less  profitable.  With 
regard  to  the  market  rates  of  annuities,  they  had  an  active  and 
successful  rival  in  the  Government.  From  time  to  time,  when  the 
Government  rates  had  been  reduced,  there  was  a  similar  movement 
in   the    rates    of    individual  offices,   but  the    Government    fixed  the 
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minimuui,  and  it  was  difficult  for  offices,  with  any  chance  of  success, 
to  reduce  their  rates  below  those  fixed  by  Government,  although 
there  were  at  the  present  moment  one  or  two  offices  which  granted 
less  liberal  terms  than  Government  at  the  chief  ages  at  which 
annuity  business  was  done.  The  reason  was  known  wliy,the  longevity 
of  annuitants  was  so  great.  The  element  of  self-selection  was 
undoubtedly  the  strongest  element  which  could  be  brought  to  bear, 
and  the  late  Mr.  Finlaison,  in  his  report  on  this  subject,  said,  "  It 
may  be  doubted  whether  any  step  in  the  way  of  selection  will  ever 
surpass  the  intuitive  perception  which  exists  in  the  minds  of  self- 
nominated  annuitants  at  the  time  of  purchase."  No  great  amount  of 
work  would  be  involved  if  an  annual  investigation  were  made  upon 
the  lines  suggested  in  the  paper.  He  could  not  quite  agree  with  the 
statement  that  in  contingent  reversionary  securities  "  there  would 
presumably  be  little  or  no  selection  against  the  company."  He 
thought  it  was  an  ascertained  idea,  that  life  tenants,  as  a  class,  gave 
very  reasonable  proof  of  their  powers  of  longevity.  The  other  class 
of  lives,  the  reversioners,  were  subject  to  medical  examination, 
because  there  was  life  assurance  connected  with  it.  He  had  to 
criticise  Mr.  Ryan's  statement,  that  from  one  investigation  alone  he 
was  able  to  get  the  returns  for  two  years,  namely,  the  one  preceding 
the  valuation  and  the  one  succeeding.  In  the  latter  case  the  new 
bonuses  required  to  be  added,  so  that  a  separate  investigation  must 
be  made  for  them.  The  plan  he  advocated  was  to  make  a  test  valua- 
tion at  quinquennial  ages  by  the  assistance  of  the  class-book  at  the 
end  of  the  first  year  of  a  new  period.  Then  by  applying  the  appro- 
priate qx  at  each  group  of  ages,  he  obtained  the  required  results  for 
the  past  year,  and,  by  applying  q  one  year  older  to  the  same  figures, 
the  figures  for  the  coming  year.  The  process  could  be  repeated  at 
the  end  of  the  tliird  year  of  the  quinquennium,  so  as  to  obtain  the 
figures  for  the  third  and  fourth  years.  Thus,  by  means  of  a  test 
valuation,  repeated  twice  in  a  quinquennium,  in  addition  to  the 
ordinary  valuation,  he  obtained  the  figures  relating  to  each  year  of 
the  period.  The  necessary  corrections  must,  of  course,  be  applied  in 
respect  of  new  business  and  of  discontinued  policies,  but  it  would  be 
found  in  practice  that  the  whole  operation  did  not  involve  much  trouble. 
Mr.  George  Kixg  said,  in  regard  to  annuity  business,  that  he 
had  looked  at  the  accounts  of  various  companies,  and  found  in  many 
cases  there  had  been  a  loss,  and  he  was  afraid  that  that  was  not 
altogether  of  the  past,  but  it  was  also  a  thing  of  the  future.  It 
had  been  pointed  out  that  the  fall  in  the  rates  of  mortality  and 
of  interest,  while  they  had  opposite  effects  on  insurance  transac- 
tions, both  tended  to  make  annuity  transactions  unprofitable ; 
and,  therefore,  to  have  an  easy  and  accurate  method  of  testing 
the  course  of  annuity  business  was  most  valuable.  He  was 
afraid  that  if  some  of  the  actuaries  put  on  loading  for  expenses 
and  commission  they  must  use  very  queer  annuity  tables  for  the 
purpose  of  getting  out  their  net  annuity  rates.  He  had  found 
that  one  or  two  British  companies  charged  rates  at  certain  ages 
equivalent  to  Government  rates  at  something  like  5  per-cent  interest. 
He  did  not  see  how  they  could  make  profits  with  such  rates.  With 
regard  to  the  second  part  of  the  paper  he  did  not  share  Mr.  Kyan's 
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views  that  investigations  of  tliat  kind  were  extremely  valuaUle.  He 
did  not  think  the  mortality  experience  of  a  single  company  was  of 
very  much  use:  cither  they  did  not  get  enough  facts,  or  those  facts 
were  extended  over  too  long  a  period.  What  was  wanted  in  tliese 
days  was  to  get  mortality  experience  in  sections.  To  be  useful  they 
ought  to  have  it  each  20  years,  and  the  experience  of  a  single 
company  was  not  sufficient.  Mr.  Ifyan  dismissed  in  a  line  and  a  half 
the  subject  of  special  jjolicies,  and  ^Mr.  Higham  was  equally  curt  with 
regard  to  them.  But  an  investigation  of  the  whole-life  business 
only  was  of  very  little  use,  while,  if  they  brought  in  the  special 
cases,  a  rough  estimate  was  not  at  all  trustworthy.  In  the  case 
of  endowment  assurances  and  limited-payment  policies,  the  death- 
strain  was  very  ditlerent  Irom  that  of  whole-life  assurances.  Then, 
again,  the  disturbance  of  bonus  was  very  acute  in  some  companies. 
With  regard  to  assurance  business  it  was  of  very  little  use  to  have 
investigations  of  that  kind.  Business  once  on  their  books  was  beyond 
their  control.  They  might  Hnd  it  useful  to  watch  closely  the 
mortality  under  new  policies,  because  there,  by  modifying  their 
examinations  and  forms  and  elucidating  further  facts,  they  might  be 
able  to  control  the  business;  but  old  business  on  the  books  was 
entirely  beyond  them,  and  they  must  trust  to  averages. 

Mr.  T.  J.  Seaule  wi.shed  to  explain  a  new  method  of  finding 
the  death-strain.  Taking  the  left-hand  side  of  Mr.  Ryan's  etjuation 
No.  1,  which  involved  only  the  policy-value  at  the  beginning  of  the 
3'ear,  one  could  deduce  by  a  very  sim])le  multiplication  the  expected 
death-strain,  and  by  deducting  this  from  the  same  side,  obtain  the 
policy-value  at  the  end  of  the  year.  The  valuation  could  thus  be 
continued  from  one  year  to  the  next,  and  so  on.  The  formula  Xo.  1 
had  reference  to  a  policy  of  1.  It  could  be  made  more  general  as 
follows: 

(V  +  P)(l  +  /)  =  +  ,V-fy(8-  +  ,V). 

8  represented  the  sum  assured  and  bonuses,  and  P  the  premiums 
actually  valued  on  the  page  of  the  class  lists  relating  to  any  particular 
date  of  birth,  V  being  the  total  policy-values  for  the  same  valuation 
age.  The  formula  held  good  for  endowment  assurances,  limited 
payments,  and  any  sort  of  assurances  whatever  on  single  lives.  If 
(V  +  P)(l  +  j)  be  represented  for  shortness  by  V,  then  it  could  be 
shown  that  (S  — V')^'  was  the  expected  death-strain,  where  Jc  was  a 
factor  the  value  of  which  could  be  easily  found.     Thus,  assuming 

(S-V')/l-=(S-+,Y)? 

and  V'-(S-V')A;  =  +  iV, 

and  deducting  both  sides  of  the  last  equation  from  S,  they  obtained 

(S-V')  +  (S-V')^=S-  +  ,V, 

whence  (S-V')(l  +  yt)  =  S-  +  ,V=(8- \")  ^  ; 

1 

whence  k=       —  =  -  . 

1-y      p 
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There  was  thus  a  veiy  simple  means  of  proceeding  from  the 
valuation  at  the  beginning  of  the  year  to  the  expected  strain,  and 
thence  to  the  valuation  at  the  end  of  the  year,  and  so  on.  The  office 
premiums,  less  the  premiums  brought  into  the  calculation,  would  give 
the  exact  loading,  and  tliat,  less  the  expenses,  would  give  profit  from 
loading.  The  whole  interest  earned,  less  the  interest  required  for  the 
accumulation,  would  give  the  profit  from  interest,  and  the  expected 
strain  would  give  the  profit  from  mortality.  With  regard  to  lapses 
and  surrenders,  they  had  to  take  away  the  values  when  they  occurred, 
and  for  new  policies  they  had  to  put  on  the  values.  Through  the 
courtesy  of  Mr.  Chisholm,  he  had  been  employed  in  applying  the 
sj'stem  to  a  portion  of  the  business  in  his  office. 

The  President,  in  proposing  the  usual  vote  of  thanks  to 
the  author,  said  that  it  had  been  somewhat  of  a  regret  to  him 
that  he  had  not  been  able  to  put  in  motion  during  his  presidency 
the  prejjaration  of  a  new  table  of  mortality',  and  the  observation  of 
Mr.  Heudriks,  that  insurance  offices  had  a  vast  amount  of  valuable 
information  with  regard  to  annuities,  should  be  borne  in  mind  when  a 
new  investigation  was  undertaken.  The  remark  made  by  Mr.  King 
that  they  wanted  their  information  in  time  sections  with  regard  to 
the  mortality  of  insured  lives,  was  one  which  he  hoped  would  be 
equally  remembered.  He  (the  President)  had  lately  been  engaged  in 
making  a  mortality  investigation  in  his  own  office  on  those  lines,  and 
the  differences  and  contrasts  which  were  brought  out  by  taking 
different  periods  were  instructive,  and,  in  some  cases,  remarkable. 

Mr.  Ky.vn  having  briefly  acknowledged  the  vote  of  thanks,  the 
meeting  adjourned. 


On  an  Application  of  the  Graphic  Method  to  obtain  a  Graduated 
Mortaliti/  Table  from  a  limited  Experience,  by  means  of 
Comparison  with  a  Standard  Table.  Bij  George  J.  Lidstone^ 
F.I. A.,  of  the  Alliance  Assurance  Company. 

JLN  a  paper  by  the  late  Mr.  Samuel  Brown  "  On  the  Rate  of 
Mortality  and  Marriage  among  Europeans  in  India"  {J.I.A.,\\,  \), 
reference  is  made  to  a  method  used  by  Griffith  Davies  to  deduce 
rates  of  mortality  from  the  records  of  the  Madras  Military  Fund. 
It  appears  that  Davies  ascertained  the  average  age  of  the  lives  in 
each  of  certain  groups  into  which  the  experience  naturally  divided 
itself,  and  obtained  the  ratios  which  the  actual  deaths  in  the 
several  groups  bore  to  the  corresponding  number  expected 
according  to  the  Northampton  Table  at  the  average  age.  These 
ratios  were  then  set  out  as  ordinates  corresponding  to  abscissae 
representing  years  of  age,  and  a  continuous  curve  was  drawn  in 
the  usual  way,  by  reading  off  which  the  graduated  ratios  for  each 
age  were  obtained,  and  from  these  the  graduated  rates  of 
mortality  were  at  once  formed. 
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Mr.  Brown  remarks  with  reference  to  this  process  that  it 
must  be  admitted  that  it  "  was  a  very  rough  way  of  deducing  a 
table  from  original  observations  ",  and  this  is  doubtless  the  case 
when  the  age-grouping  is  wide  and  irregular.  When,  however, 
the  exposed  to  risk  and  deaths  have  been  obtained  in  the  usual 
way  for  each  age,  and  are  then  combined  in  small  groups  of 
about  five  years,  there  does  not  seem  to  be  any  good  reason  why 
the  method  should  not  produce  satisfactory  results;  at  any  rate 
where  the  observations  are  of  small  extent,  when  from  the 
nature  of  the  case  we  can  only  expect  to  produce  a  table  which 
will  represent  the  general  progression  of  the  rates  of  mortality. 
I  am  not  aware  of  any  case  in  which  the  process  as  above 
described  has  been  adopted,  but  a  very  similar  ])lan  w^as  used  with 
satisfactory  results  by  Messrs.  G.  F.  Hardy  and  H.  J.  Kothery  in 
deducing  their  Barbados  Mortality  Table  {J. I. A.,  xxvii,  170), 
in  which  case  the  ratios  were  found  to  be  so  regular  as  to  be 
adjustable  by  inspection.  By  slightly  modifying  Griffith  Davies^ 
process  it  may,  I  think,  be  made  very  useful  in  dealing  with 
small  experiences.  The  following  is  a  short  account  of  an 
application  of  the  modified  process  referred  to. 

Considering  first  the  mortality  table  to  be  used  in  calculating 
the  expected  deaths,  it  is  evident  that  smoothness  of  graduation 
is  most  essential,  more  so,  in  fact,  than  close  agreement  with  the 
observed  rates  of  mortality,  since  any  irregularities  in  the  standard 
table  would  be  reproduced  and  possibly  exaggerated  in  our  final 
results.  For  this  reason  a  table  following  a  mathematical  law — as, 
for  example,  Makeham^s — will  generally  be  the  most  suitable  to 
employ.  The  H"^^  and  Carlisle  Tables  have  both  been  graduated 
by  Makeham's  law,  and  it  will  usually  be  found  that  one  of  these 
may  be  employed  with  good  results.  "With  regard  to  the  function 
to  be  operated  upon,  I  have  found  it  convenient  to  substitute  for 

Q  j:'-(Jx>  which  was  used  by  Davies,  the  quantity  log  ^  =\og  px  — 

P  X 

log  pj.z=zrj;  say,  where  the  unaccented  symbols  denote  values 
according  to  tlie  standard  table,  and  the  accented  symbols  the 
values  deduced  from  the  observations.  In  the  first  place  this  will 
be  found  to  simplify  the  process  of  graduation  by  enabling  us  to 
deal  with  quantities  which  are  not  only  much  smaller  than  those 
used   by  Davies,  but  which  will  usually  progress   more  smoothly. 

This  was  the  original  reason  for  selecting  the  function  log  ^^ , 

P  X 

but  It  will  be  found  that  there  are  other  advantages  arisin";  from 
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the  use  of  this  quantity,  as  in  certain  cases  we  are  enabled  to 
form  an  idea  of  the  nature  of  the  difference  between  the  rates  of 
mortality  exhibited  by  tlie  observations  and  by  the  standard  table. 
It  is  well  known  that  a  constant  increase  or  decrease  in  the  force 
of  mortality  at  all  ages  is  equivalent  to  diminishing  or  increasing 
the  values  of  px  in  a  constant  ratio.     In  such  a  case  the  value  of 

log  --   will  evidently  be  constant,  and  will,  therefore,  be  repre- 

sented  on  our  diagram  by  a  straight  line  parallel  to  the  abscissae. 
This  relation  is,  of  course,  perfectly  general,  and  applies  universally 
to  all  mortaUty  tables;  but  the  growing  importance  which  appears 
to  be  attached  to  comparisons  based  on  changes  in  the  values  of 
the  constants  A  and  B  in  Makeham's  formula 

yLt.,  =  A  +  Bc'- (1) 

renders  it  a  matter  of  some  interest  to  consider  the  special  form 

which  the  curve  re])resenting  log     f  will  assume  in  consequence 

P  .V 

of  such  changes.  In  the  following  remarks  it  will,  as  usual  in 
comparisons  of  this  nature,  be  assumed  that  the  quantity  c 
remains  invariable,  whatever  the  values  of  A  and  B.  The 
legitimacy  of  this  assumption  is  abundantly  shown  by  the 
results  of  various  applications  of  Makeham^s  formula  to  the 
graduation  of  mortality  tables  (see  J. I. A.,  xx.x,  7,  from  which 
it  appears  that  c,  there  denoted  by  q,  never  differs  greatly  from 
logio~'"04).     From  equation  (1)  we  have 

/»  B 

—    /  fi^dx  =  log clx=  —  A.i'  —  , (f  +  log ,. /c     .      (2) 

where  log^./c  is  the  constant  of  integration,  corresponding  to  the 
i-adix  of  the  mortality  table,  k  ;   whence 

Alog,4=log,;>,.=.-A-^;^^-    ...     (3) 

If  we  now  change  A  and  B  to  A'  and  B'  respectively,  we  obtain 

log^;^^.=  — A—  c-'       ....     (4) 

logpC 

Px       ,.      ,       (B^-B)(c-1)    .. 
and  loge'^=A -A+  ^       ,^ '  (f  .     .     .       5) 

px  iogeC 

If  in  equation  (5)  we  make  B  =  B',  we  lind,  as  before,  that  a 
constant  addition  to  jm^  produces  a  similar  addition  to  r^-     In 


.   -/A 


I 


^y 


o 


7: 


< 


-i/c 


^/it/ 


to  what  extent  the  curve  may  be  allowed  to  fall  without  producing 
the  result  referred  to.     We  have 

log;j\.  =  log7>^.— 7-a; (7) 

whence  cologj9'j;  =  cologj9a;  +  ^x (8) 

and  A  colog//'j;  =  A  cologyvj.  +  A/-j;     ....      (9) 
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In  order  that  q\^:  may  uniformly  increase  with  the  age,  \ve  require 
that  the  right-hand  member  of  this  equation  should  be  positive, 
and  this  will  be  secured  if 


A  colog;;^.>(  — Ara-) 


(10) 


If,  therefore,  we  set  out  graphically  the  values  of  A  cologjt?.^.,  we 
can  see  by  inspection  when  the  curve  representing  rx  is  falling  so 
rapidly  as  to  produce  decreasing  values  of  (/\,.. 

No  exposition  of  a  method  of  adjustment  can  be  considered 
complete  which  does  not  give  the  results  of  a  practical  application, 
which  must  always  be  the  best  and  most  severe  test.  I  have 
therefore  used  the  plan  above  described  to  graduate  the  experience 
of  the  Marine  and  General  Life  Office  in  respect  of  mariners' 
lives  (see  J.F.A.,  xxvi,  413,  and  Table  I),  in  the  hope  that  the 
results  may  be  of  some  interest  apart  from  their  value  as  an 
illustration.  The  exposed  to  risk  and  actual  deaths,  together 
with  the  expected  deaths  according  to  the  H"^^  Table,  and  the 
process  of  deducing  the  values  of  ;v,  are  given  in  the  following- 
table.  The  ordinary  H-^^  mortality  table  has  in  this  case  been 
used,  instead  of  the  table  given  in  Part  II  of  the  Institute  of 
Actuaries'  Te.vt-Book,  and  graduated  according  to  Makeham's 
hypothesis,  as  we  are  by  this  means  enabled  to  make  use  of  the 
numbers  of  expected  deaths  which  have  already  been  calculated. 


Table  A. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

1 
(S) 

(„   ! 

(T)-(8)     i 

Age 

X 

Exposed 

Actual 

Expected 

1 

to  Risk 

Dsiiths 

Deaths 
dx 

i^x-dx 

=  ^xPx 

K-d  X 
=  ^xP'x 

Log  (5) 

Log  (6)    = 

Log|? 

P  X 

=  rx 

20-24 

3,375 

57 

23 

3,352 

3,318 

•5253 

•5208     1 

0045 

25-29 

8,074 

158 

56 

8,018 

7,916 

•9041 

•8985     1 

0056 

30-34 

7,574 

164 

61 

7,513 

7,410 

•8758 

•8698     1 

0060 

35-39 

5,969 

158 

56 

5,913 

5,811 

-7718 

•7643     1 

0075 

40-44 

4,394 

137 

47 

4,347 

4,257 

-6382 

•6291 

0091 

45-49 

2,938 

86 

40 

2,898 

2,852 

•4621 

•4551     i 

0070 

50-54 

1,733 

72 

30 

1,703 

1,661 

•2312 

•2204 

0108 

55-59 

820 

35 

19 

801 

785 

•9036 

•8949 

0087 

60-64 

365 

18 

12-3 

352-7 

347 

•5474 

•5403 

0071 

65-69 

) 

70-74 

[  *  196-5 

13 

11-2 

185-3 

183-5 

•2679 

•2636 

0043 

75-81 

3 

*  Assumed  average  age  70. 
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The  values  of  r,.,  given  in  column  9,  have  been  graduated  by 
the  method  above  described,  and  the  values  of  p\.  and  q\.  have 
been  deduced  from  the  graduated  values  of  7-^..  The  original  data 
being  arranged  in  quinquennial  groups,  we  are  not  able  to  follow 
the  usual  plan  of  so  selecting  the  groups  as  to  obtain  a  useful 
preliminary  graduation.  Any  irregularities  due  to  faulty  drawing 
or  reading  of  the  curve  nuiy  be  eliminated  by  inspection  of  the 
differences,  as  mentioned  by  ^Ir.  Sprague  in  his  paper  on  the 
Graphic  Method,  and  it  will  be  found  convenient  to  a])ply  this 
process  to  the  final  values,  p\^.  or  q\y.,  rather  than  to  ?>.  The 
foUowitiir  talkie  a-ivcs  tlic  results  of  the  graduation  : 


Tahf.f.   Tk 

M(iri)ip  and  General  Mitfitnl  Life  Assurance  Soriefifs 
Experience  in  reiipeet  of  Marinersi'  Lirea. 

Values  of  »,.^''^G.     „   M.  A:  O.  c^■^^\  ;.    __lQor         \f  . 

Px 


Age 

X 

^^M.&G. 

<^,M.&0. 

rx 

Age 

Px 

5^M.&G. 

rx 

20 

•9845 

•0155 

•0040 

45 

•9681 

•0319 

■0088  i 

21 

•9836 

•0164 

•0013 

46 

•9673 

•0327 

•0087 

22 

•9829 

•0171 

•0045 

47 

•9665 

•0335 

•0088 

23 

•9824 

•0176 

•0048 

48 

•9656 

•0344 

•0089 

24 

•9821 

•0179 

•0050 

49 

•9649 

•0351 

•0088 

\    25 

•9814 

•0186 

•0053 

50 

■9641 

•0359 

•0089 

26 

•9809 

•0191 

•0055 

51 

•9632 

•0368 

•0090 

27 

•9804 

•0196 

•0056 

52 

•9623 

•0377 

•0090  1 

28 

•9799 

•0201 

•0057 

53 

•9612 

•0388 

•0090 

29 

•9794 

•0206 

•0058 

54 

•9601 

•0399 

•0090 

30 

•9789 

•0211 

•0059 

55 

•9590 

•0410 

•0090 

31 

•9783 

•0217 

•0060 

56 

•9581 

•0419 

•0087 

32 

•9777 

•0223 

•0063 

57 

•9572 

•0428 

•0085 

33 

•9770 

•0230 

•0065 

58 

•9561 

•0439 

•0082 

34 

•9763 

•0237 

•0067 

59 

•9548 

•0452 

•0080 

35 

•9756 

•0244 

•0069 

60 

•9531 

•0466 

•0077 

36 

•9749 

•0251 

•0071 

61 

•9517 

•0483 

•0074 

37 

•9741 

•0259 

•0073 

62 

•9498 

•0502 

•0071 

38 

•9734 

•0266 

•0074 

63 

•9477 

•0523 

•0068 

39 

•9727 

•0273 

•0076 

64 

•9454 

•0546 

•0065 

40 

•9721 

•0279 

•0078 

65 

•9430 

•0570 

•0062 

41 

•9713 

•0287 

•0080 

66 

•9406 

•0594 

•0058 

42 

•9705 

•0295 

•0083 

67 

•9382 

•0618 

•0055 

43 

•9697 

•0303 

•0085 

68 

•9356 

•0644 

•0051 

44 

•9689 

•0311 

•0087 

69 

■9326 

•0674 

•0047 
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It  will  be  seen  that  the  rates  of  mortality  progress  with 
considerable  regularity,  but  it  remains  to  be  shown  that  they 
will,  when  applied  to  the  actual  number  exposed  to  risk,  repro- 
duce the  observed  number  of  deaths.  In  the  present  case  this 
can  only  be  done  in  a  somewhat  rough  manner,  owing  to  the 
exposed  to  risk  not  being  given  separately  for  each  age.  We 
have,  using  the  notation  of  Table  A, 

./\,  =  E.,  X  (1 -;/,,)  =  E,-E.,  x;a,--^t-  =E,— E.,  xp.,-^r,   .   (11) 

/J.r 

and   by  this  formula  the  expected  deaths  shown  in  the  following 
table  have  been  obtained  : 

Table  C. 
Comparison  of  Actual  and  Expected  Deaths. 


Age 

Actual 
Deaths 

^dS''       Expected -Actual 

Aecumulateil 
Error 

20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65- 

57 

158 

164 

158 

137 

86 

72 

35 

18 

13 

57 

158 

169 

155 

129 

98 

65 

35 

18 

13 

+ 

5 

12 

3 

8 

"i 

+  5 
+  2 
-(I 
+  (i 
-1 
-1 
-I 
-1 

AU  Ages 

898 

897 

17              18 

-1 

It  will  be  seen  from  this  that  there  is  a  very  close  agreement 
between  the  total  number  of  deaths  expected  and  experienced, 
and  that  the  errors  in  the  separate  groups  are  of  small  extent 
and  varying  sign.  It  may,  therefore,  be  claimed  that  satisfactory 
results  have  been  obtained  by  the  use  of  the  process  above 
explained,  and  this  notwithstanding  that  we  have  selected  as  our 
standard  table  one  which  differs  very  widely  from  that  formed 
from  the  observations.  In  conclusion,  it  may  be  pointed  out 
that,  with  suitable  modifications,  the  method  is  equally  applicable 
to  the  graduation  of  rates  of  sickness  or  secession,  which  it  is 
sometimes  necessary  to  deduce  from  data  obtained  from  the 
records  of  a  friendly  society.  The  valuation  of  such  societies 
may  be  materially  simplified  if  we  can  give  effect  to  any  departures 
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from  the  rate  of  mortality  shown  by  the  table  used  in  the  valuation 
by  means  of  a  change  in  the  rate  of  interest,  or  by  rating-up  the 
ages  of  the  members,  especially  if  the  observed  rates  of  sickness 
can  be  conveniently  expressed  in  terms  of  the  tabular  rates  at  the 
substituted  ages.  The  results  deduced  from  equation  (5)  may, 
therefore,  hnd  a  useful  application  in  connection  with  such 
valuations. 


Life  Assurance  Business  in  Australasia. 

[Abstracted  from  the  Inaugural  Address  to  the  Insurance  Institute  of 
Xew  South  AVales,  delivered  by  the  President,  Mr.  David  Garment,  F.I. A., 
F.F.A.,  l:^  April  1892.] 

1  SHALL,  in  the  following  remarks,  mainly  confine  myself  to 
some  considerations  connected  with  the  rise  and  the  development 
of  life  assurance  business  in  Australasia — a  development  which, 
considering  the  limited  po])ulation  of  these  colonies,  is  probably 
quite  as  phenomenal  as  that  which  has  attended  its  progress  in 
the  United  States  of  America  with  their  teeming  millions.  To 
such  an  extent,  in  fact,  has  this  been  the  case,  that  in  no  part  of 
the  world,  so  far  as  I  am  aware,  has  the  amount  assured  per  head 
of  the  population  reached  so  high  a  figure  as  in  Australasia. 
Th(;  figures  are  approximately  as  follows:  Australasia,  .€19; 
Canada,  .€9;  United  Kingdom,  £12;  United  States,  £10.  It  is 
thus  apparent  that  in  this  important  respect  the  Australian 
colonies  have  largely  surpassed  not  only  the  mother  country,  but 
also  the  most  enterprising  of  the  other  English-speaking  com- 
munities of  the  world.  To  my  mind,  this  one  fact  is  of  itself  a 
convincing  proof  of  the  wide-spread  material  prosperity  of  these 
colonies,  and  the  importance  of  this  consideration  is  enhanced 
when  we  consider  that  the  average  sum  assured  per  policv  is 
smaller  here  than  in  England  or  in  America,  thus  proving  that 
the  beneficent  practice  of  life  assurance  has  here  been  availed  of 
more  largely  by  the  great  bulk  of  the  people  than  in  the  other 
countries  named.  In  Australia,  in  fact,  many  labourers  and 
others  of  a  similar  class  are  assured  for  amounts  of  £100  or  £200, 
while  in  England  those  of  a  similar  grade  in  the  social  scale  could 
not  afford  to  assure  at  all,  except,  possibly,  in  one  of  the  industrial 
companies  for  a  very  small  amount.  If,  now,  we  enquire  the 
causes  which  have  led  to  such  phenomenal  results,  I  think  they 
will  be  found  partly  in  the  skill  and  energy  and  enterprise  with 
which  in  general  our  life  offices  have  been  conducted,  and  partly 
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in  the  practice  so  universally  adopted  here  of  procuring  business 
through  the  agency  of  travelling  canvassers  with  their  associated 
medical  referees.  This  practice,  of  course,  originated  through  the 
extreme  sparseness  of  the  population  in  most  of  our  country 
districts,  to  which  the  benefits  of  life  assurance  could  hardly  have 
been  carried  in  any  other  way  than  this.  No  doubt  the  method 
may  be,  like  most  other  things,  susceptible  of  abuse,  but  it  is 
certainly  also  capable  of  being  honestly  and  safely  worked.  Of 
course,  in  a  thickly-peopled  country  like  England  such  methods 
would  be  unnecessary,  and,  therefore,  Australian  offices  might 
well  be  excused  if  their  expenses  are,  on  the  whole,  somewhat 
higher  than  those  of  the  home  offices.  A  somewhat  undesirable 
concomitant  of  a  high  rate  of  new  business  obtained  at  consider- 
able pressure  is  an  undue  rate  of  lapsing,  and  this  is  undoubtedly 
one  respect  in  which  our  Australian  offices  have  a  difficult  task 
before  them.  New  business  obtained  at  too  high  a  cost  results, 
of  course,  in  a  direct  loss  to  the  company  if  its  policies  lapse  soon 
after  issue,  as  so  many  of  them  are  often  apt  to  do.  The  evil 
effect  of  this  may,  no  doubt,  be  partly  remedied  by  paying  the 
first  year's  commission  to  the  agent  only  concurrently  with  the 
receipt  of  the  several  instalments  of  the  first  year's  premium  in 
cases  where  it  is  payable  otherwise  than  annually;  but  even  in 
spite  of  this  useful  precaution  it  may  happen  that  loss  may  arise 
in  cases  where  the  premium  is  small,  and  the  object  to  be  aimed 
at  should  be  to  so  fix  the  rates  of  commission  paid  for  the  pro- 
curation of  new  business  that  in  the  great  majority  of  cases  no  loss 
shall  occur  after  allowing  for  the  risk  of  death  within  the  first 
year. 

In  the  case  of  endowment  assurance  policies,  which  are  now 
becoming  so  increasingly  popular,  the  risk  of  any  loss  is  much 
lessened  and  the  probability  of  making  some  profit  increased  ; 
for  while  the  premium  on  such  policies  is  larger,  there  need  to  be 
no  more  cost  incurred  in  obtaining  them  if,  as  I  believe  to  be 
usual  W'itli  Australian  companies,  the  commission  be  calculated  as 
a  percentage  on  the  amount  assured.  The  practice  of  paying  a 
renewal  commission  during  the  whole  continuance  of  a  policy, 
though  almost  universal  in  England,  and  to  some  extent  followed 
in  America,  is  not  so  largely  adopted  in  Australia,  it  being 
generally  considered  that  if  a  policy  is  once  obtained  it  may  be 
left  to  the  assured  himself  to  keep  it  up,  or  that  if  he  neglects  to 
do  so,  and  allows  it  to  lapse  or  surrenders  it,  matters  can  in  most 
cases  be  so  arranged  as  at  least  to  prevent  the  occurrence  of  any 
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loss  to  the  office.  And  this  leads  me  to  remark  the  much  greater 
liberality  of  the  Australian  offices  in  the  matter  of  surrender- 
values  than  their  British  compeers.  It  is  not,  however,  well  to 
be  too  liberal  in  this  respect,  and  I  fear  that  in  these  colonies  the 
pressure  of  competition  has  induced  the  companies  to  give  values 
which  are,  perhaps,  in  some  cases  excessive,  as  well  as  to  allow 
surrenders  as  soon  as  two  years^  premiums  have  been  paid.  In 
such  eases,  as  well  as  in  those  of  early  lapses,  there  may,  in  fact, 
be  an  actual  loss  to  the  office  in  respect  of  the  smaller  ])olicies 
after  payment  of  the  surrender-value. 

In  America  it  is  rather  the  exception  for  life  assurance 
companies  to  pay  cash  surrender-values  at  all,  and  when  they  do 
they  generally  make  much  heavier  deductions  from  the  full  reserve 
value  by  way  of  "surrender  charge"  than  anything  to  which 
we  are  accustomed  in  Australia.  In  fact,  many  of  the  American 
offices  act  upon  the  prineijile  that  it  is  highly  undesirable, 
in  the  interest  of  the  assured  himself  and  his  heirs,  to  permit 
the  original  contract  to  be  terminated  except  in  return  for  a  paid- 
up  assurance  of  such  an  amount  as  the  equitable  surrender-value 
of  the  policy  would  purchase.  No  doubt  there  is  a  considerable 
amount  of  truth  in  this  contention,  but  we  in  Austi-alia  have  in 
this  respect  followed,  properly  enough,  in  my  opinion,  the  almost 
universal  practice  of  British  life  offices,  which  have  always  been 
in  the  habit  of  allowing  a  moderate  surrender- value  after  the 
payment  of  a  certain  number  of  years'  premiums. 

A  considerable  diversity  of  ])ractiee  exists  both  here  and  in 
England  as  to  the  preferable  method  of  assessing  the  surrender- 
values  of  policies  on  rated-up  lives,  some  companies  invariably 
treating  these  lives  for  all  purposes  (calculation  of  surrender- 
values  included)  as  if  they  were  exactly  equivalent  to  select  lives 
of  the  rated-up  ages,  while  others  treat  them  for  surrender-value 
as  being  of  the  ti'ue  age.  The  latter  method  will,  for  ordinary 
whole-life  policies,  always  bring  out  a  smaller  value  than  the 
former,  but  in  the  case  of  endowment  assurances  the  result  will 
sometimes  be  in  the  contrary  direction.  While  admitting  that 
the  practice  of  treating  the  lives  assured  by  such  policies  as 
always  equivalent  to  select  lives  of  so  many  years  older  is  hardly 
scientifically  correct,  I  am  inclined  to  maintain  that  it  may 
quite  safely  be  carried  out  by  a  company  which  makes  its 
periodical  valuations  on  similar  principles. 

The  discussion  of  the  question  of  surrender-values  naturally 
leads  up  to  that  of  the  application  of  the  surrender-value  of  a 
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policy  to  keep  it  in  force  without  any  application  whatever  from 
the  assured  in  the  event  of  omission  to  pay  the  premium  within 
the  days  of  grace,  whether  that  omission  be  accidental  or  inten- 
tional. This  important  reform  in  the  practice  of  life  assurance 
undoubtedly  originated  in  Australia,  where  it  has  now  been  in 
force  for  over  20  years,  with  the  most  beneficent  results  to 
many  thousands  of  policyholders.  In  this  respect  the  life  offices 
of  Australia,  I  believe,  may  fairly  claim  to  have  shown  the  way  to 
the  more  conservative  kindred  institutions  of  England,  many  of 
which  are  now  following  in  the  same  direction.  It  is,  however, 
a  significant  fact  that  in  a  paper  on  this  subject,  read  before  the 
Institute  of  Actuaries  on  31  March  1884  by  Mr.  T.  B.  Sprague, 
its  then  President,  no  mention  whatever  is  made  of  the  fact  that 
the  principle,  the  adoption  of  which  was  apparently  at  that  time 
only  beginning  to  be  advocated  in  England,  had  already  for  a 
number  of  years  been  in  successful  operation  in  most,  if  not  all, 
of  the  Australian  companies.  In  the  discussion  which  followed 
the  reading  of  the  paper,  the  Australian  practice  on  this  point 
was  referred  to  with  approval  by  Mr.  J.  R.  Macfadyen,  as  well  as 
by  the  late  ^Ir.  Cornelius  Walford,  but  most  of  the  speakers  on 
the  occasion  seemed  to  be  unaware  of  the  precise  manner  in  which 
the  principle  is  carried  out  in  actual  practice,  and  considerable 
differences  of  opinion  existed  as  to  the  best  and  most  equitable 
method  of  applying  it.  We  in  Australia  can,  I  believe,  claim  to 
have  long  ago  completely  solved  the  problem,  and  that  in  a  less 
complicated  manner  than  that  suggested  for  adoption  by 
Mr.  Sprague. 

I  may  illustrate  by  one  or  two  examples  the  extent  to  which 
the  non-forfeiture  regulation  may  prove  sufiicient  to  keep  policies 
in  force,  even  for  many  years  after  cessation  of  the  payment  of 
premiums,  thus  preserving  to  a  large  extent  the  benefit  of  the 
assurance  to  the  policyholder's  representatives  in  the  event  of  his 
dying  within  the  period  during  which  it  is  so  sustained.  Take 
first  the  case  of  an  ordinary  whole-life  participating  policy  for 
£1,000,  effected  at  age  30,  with  a  premium  of  £24.  Is.  Sd., 
payable  annually,  and  assume  further  that  bonuses  are  added 
thereto  at  the  rate  of  2  per-cent  per  annum  on  the  amount  assured. 
If  such  a  policy  becomes  overdue  after  payment  of  ten  annual 
premiums,  it  can  be  shown  that  it  would  be  sustained  by  the 
operation  of  the  non-forfeiture  regulation  for  fully  eleven  years 
more,  allowing  for  the  accumulation  of  the  overdue  premiums  as 
a  debt  against  the  policy  with  compound  interest  at  the  rate  of 
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8  per-cent  pei-  annum.  In  the  case  of  endowment-assurance 
policies  the  result  of  the  operation  of  the  principle  in  question  is 
still  more  surprising.  Take,  for  instance,  the  case  of  a  j)()licv  for 
.€1,000,  effected  at  age  30,  payable  at  age  50  or  previous  death, 
the  annual  premium  being  .€45.  3^.  4(1.,  the  bonuses  being 
assumed  to  be  at  the  same  rate  as  in  the  case  of  the  whole-life 
policy.  If  such  a  policy  were  to  become  overdue  after  five  years^ 
premiums  had  been  paid  it  could  never  lapse  at  any  subsequent 
time,  for  at  the  date  of  maturity  the  amount  of  the  accumulated 
debt  against  it  would  be  less  than  the  amount  of  the  sum  assured 
with  bonus  additions.  This  somewhat  extraordinai-y  result  is 
largely  due  to  the  fact  that  after  the  first  few  years  of  its  duration 
the  value  of  the  policy  is  increased  after  payment  of  each  premium 
by  an  amount  at  least  equal  to  the  premium  paid.  And  while 
on  this  subject  of  endowment  assurances,  I  should  like  to  refer  to 
some  remarks  made  by  Mr.  Xewbatt  in  his  opening  address  as 
President  of  the  Institute  of  Actuaries  on  24  November  1890. 
Towards  the  close  of  that  address  the  learned  President  took 
occasion  to  criticize  somewhat  severely  the  present  tendency  of  the 
age  in  England  to  invest  more  largely  than  before  in  endowment- 
assurance  policies,  mostly  for  comparatively  short  terms  and 
maturing  comparatively  early  in  life — a  class  of  assurances  or 
investments  which  has  for  a  number  of  years  been  popular  in 
America,  and  the  spread  of  which  in  England  Mr.  Newbatt 
pretty  clearly  indicates  as  being  largely  fostered  by  the  use  of 
"estimates^',  which  he  as  clearly  intimates  are,  in  his  opinion, 
extravagant.  But,  though  it  may,  no  doubt,  seem  presumptuous 
in  me  to  differ  to  any  extent  from  such  a  justly-esteemed  authority, 
it  appears  to  me  that  in  illustrating  his  argument  Mr.  Xewbatt 
has  taken  a  somewhat  extreme  case,  namely,  that  of  a  man  effecting 
an  endowment-assurance  policy  of  £2,000  for  a  comparatively  short 
term,  on  which  the  annual  premium  amounts  to  <£120.  Now,  in 
Australia  the  average  annual  premium  on  a  policy  of  this  class 
would  be,  roughly  speaking,  about  j610,  and  the  term  of  the 
assurance  probably  from  20  to  25  years,  in  place  of  15  or  20, 
as  in  the  bulk  of  such  cases  in  America.  ^Ir.  Xewbatt 
argues  that  the  policyholder  who  is  able  to  pay  £120  a 
year  in  premiums  could  himself  invest  his  money  to  much 
greater  advantage  than  the  assurance  company  could  do, 
especially  when  account  is  taken  of  the  fact  that  a  considerable 
percentage  has  to  be  deducted  from  the  gross  premium  payable 
for  expenses  of  management.     Now,  whatever  possible  amount  of 
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truth  there  may  be  in  this  statement  as  regards  England  and 
America,  I  am  prepared  to  maintain  that  in  Australia  the  average 
endowment-assurance  policyholder  may  undoubtedly  obtain  greater 
benefits  by  placing  his  money  with  a  sound  and  economically- 
managed  life  office  than  if  he  attempted  to  invest  the  same 
amount  himself.  For,  to  say  nothing  of  the  advantage  of  being 
assured  during  the  term  for  a  constantly  increasing  amount, 
instances  are  by  no  means  uncommon  of  such  policies  at  maturity 
yielding  an  amount  equal  to  all  the  premiums  paid  with 
compound  interest  at  rates  varying  from  4j  to  4|  per-cent. 
Now,  suppose  the  policyholder  had  endeavoured  to  invest  his 
£\Q  a  year  himself,  in  what  way  could  he,  with  due  regard  to 
safety,  have  earned  a  higher  rate  of  interest?  Irrespective  of 
speculative  investments,  and  of  deposits  in  banks  and  building 
societies  of  the  class  which  have  of  late  failed  in  such  numbers, 
the  only  opening  available  to  him  would  appear  to  be  deposits 
with  a  savings  bank,  which  would  earn  a  rate  varying,  according 
to  circumstances,  between  4  and  5  per-cent,  and  it  must  be 
remembered  that  such  institutions  do  not  usually  allow  any 
interest  on  accounts  exceeding  £200.  Moreover,  there  is  by  no 
means  the  same  inducement  to  unfailing  regularity  in  the  making 
of  such  deposits  with  a  bank  as  there  is  in  regard  to  paying  the 
periodical  premiums  on  a  life  policy.  With  regard  to  the 
supposed  English  policyholder  paying  £120  a  year,  such  a  man 
would  find  it  even  more  difficult  to  find  absolutely  safe  invest- 
ments, for  the  amount  would  be  much  too  large  to  go  on 
depositing  in  savings  banks,  while  fixed  deposits  in  other  banks, 
or  government  securities,  would  probably  earn  less  than  3  per- 
cent; and  most  other  forms  of  investment  would  be  either 
unsuitable  for  such  small  annual  sums,  or  would  involve  some 
risk,  and  require  constant  and  careful  watching.  When,  in 
addition  to  the  above  considerations,  we  recollect  the  fact  so  well 
expressed  by  the  late  Professor  De  Morgan  in  his  Essay  on 
Probabilities,  that  ^^  there  is  nothing  in  the  commercial  world 
''which  approaches,  even  remotely,  to  the  security  of  a  well- 
-established and  prudently-raauiiged  insurance  office '^  I  think 
you  will  agree  with  me  that  most  men  will  probably  do  better  with 
their  money,  even  from  an  investor's  point  of  view,  by  paying  it 
in  the  form  of  premiums  to  a  well-managed  life  office  than  by 
endeavouring  themselves  to  attend  to  its  investment. 

Before  leaving  the  subject  of  endowment  assurances,  I  might 
point  out  the  extraordinary  prevalence  of  this  class  of  policies  in 


1892.]  in   Australasia.  225 

Australia  as  compared  with  England^  and  the  wonderful  ruancer 
in  which  their  numbers  have  increased  within  the  last  few  years, 
this  result  being  largely  aided  by  the  operation  of  the  enactments 
as  to  the  compulsory  assurance  of  railway  officials,  under  policies 
maturing  at  age  60  or  previous  death,  in  the  colonies  of  Xew 
South  Wales,  Victoria,  and  South  Australia,  as  well  as  of  all 
other  civil  servants  in  Victoria.  Taking  the  latest  available 
statistics,  as  found  in  the  valuation  reports  of  the  various  offices, 
I  find  that  endowment-assurance  policies  form  about  45  per-ceut 
of  the  total  number  of  assurance  policies  in  force,  though,  owing 
to  their  being  of  smaller  average  amounts  than  the  whole-life 
policies,  the  sums  assured  under  this  class  form  only  about 
33 i  per-cent  of  the  total  assurances,  as  against  22*8  per-cent  in 
America  and  7'8  per-cent  in  England.  Further  analyzing  the 
Australian  tigures,  I  have  arrived  at  the  following  approximate 
results : 


Average 
Amount 
of  Policy 

Average 

Rateof  P¥em. 

per-cent 

Average 
Premium 
per  Policy 

Average 
Loading 

per-cent  on 
Gross 

Premiums 

£366 

£2-981 

£10-915 

25-2  per-ceut 

225 

3-935 

8-842 

19-6 

302 

3-330 

9-975 

22-9 

Whole-Life  Policies 
Eiulowuient- Assurance 

Policies     . 
All  Assurance  Policies  . 

The  rate  of  premium,  .€3.  186\  Hd.  per-cent,  corresponds  to 
an  average  term  of  about  23  or  24  years — a  much  longer 
term  than  such  policies  usually  run  for  in  America,  where  10, 
15,  and  20  years  are,  I  believe,  the  terms  most  in  vogue. 
Endowment  assurance,  therefore,  as  practised  in  Australia, 
partakes  considembly  less  of  the  investment  element,  and  more 
of  the  pure  assurance  element  than  the  same  class  of  business 
as  practised  by  our  transpacific  brethren. 

An  idea  is  prevalent  in  many  quarters  that  an  office  may, 
without  any  danger  to  its  stability,  spend  the  whole  of  its  first 
yearns  premiums  in  obtaining  new  business,  or,  at  any  rate,  that 
the  cost  of  procui-ing  new  business,  p/w^  the  amount  required  to 
cover  the  risk  of  death  in  the  first  year,  may  safely  swallow  up 
the  first  yeai-^s  premium;  and  Mr.  Sprague  has  devised  formulae 
for  valuing  the  liabilities  of  such  an  office  based  on  the  assumption 
just  mentioned,  which  formulae  have  been  made  use  of  to  a 
considerable  extent  by  Australian  offices.  Xow,  though  such  a 
rate  of  expeuditui-e  in  the  case  of  whole-life  policies  can  hardly 
be  regarded  as  unsafe  provided  the  renewal  business  be  conducted 
on  a  scale  of  strict  economy,  yet  I   consider  that   new   business 
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obtained  at  such  a  price  is  paid  for  at  a  rate  in  excess  of  what  it 
is  reall}^  worth  to  the  office;  and  I  desire  further  to  point  out 
that  to  extend  the  operation  of  this  maxim  to  the  case  of  offices, 
a  large  proportion  of  whose  business  consists  of  endowment 
assurances,  would  be  highly  improper;  and  still  more  so  in  the 
case  of  companies  which  do  a  large  amount  of  business  in  pure 
endowments,  a  class  of  policies  wherein  practically  the  whole  of 
the  premiums  paid  is  required  to  be  kept  invested  and 
accumulated  at  compound  interest  in  order  to  produce  the 
amount  of  the  policy  at  maturity. 

I  am  aware  that  this  question  of  expenses  is  a  somewhat 
delicate  one  to  meddle  with,  especially  in  Australia,  where  almost 
all  our  offices  are  still  comparatively  young,  and  almost  all  are  of 
the  "progressive^^  order.  I  find  the  average  expenses  per-cent 
of  11  Australasian  offices,  as  given  in  the  Australasian 
Insurance  and  Banking  Record  for  January  last,  to  be  21*28  per- 
cent, as  against  14"35  for  the  whole  of  the  English  offices  as 
deduced  from  the  summary  appended  to  the  last  volume  of 
Returns  to  the  Board  of  Trade  under  "  The  Life  Assurance 
Companies  Act,  1870'^,  and  20"33  per-cent  for  the  companies 
doing  business  in  the  United  States.  Although  the  rate  of 
expense  in  Australia  seems  high  by  comparison  with  England,  it 
must  not  be  forgotten  that  the  fact  of  the  necessary  expenses  of 
living  and  travelling  in  Australia  being  so  much  higher  than  at 
home  will  necessarily  tend  to  keep  up  expenses  here,  and  that 
nearly  all  the  Australian  companies  are  at  present  doing  a  very 
large  propoi'tiouate  amount  of  new  business,  which  necessitates 
not  only  commission  to  agents  at  higher  rates  than  generally 
prevail  in  England,  but  also  the  employment  to  a  large  extent  of 
travelling  medical  referees,  whose  fees  and  travelling  expenses 
have  both  to  be  provided  for.  It  must,  nevertheless,  be  carefully 
kept  in  mind  that  new  business  may  very  easily  be  bought  at  too 
high  a  cost.  It  would  no  doubt  be  difficult,  if  not  impossible,  to 
draw  any  hard  and  fast  line  which  should  be  suitable  to  all 
offices  at  all  times  and  under  all  circumstances,  but  it  may  safely 
be  laid  down  that  the  introduction  of  new  members  into  a  mutual 
assurance  society  should  never  involve  an  expense  so  great  as  to 
diminish  the  rate  of  profit  which  would  otherwise  accrue  to  the 
existing  policyholders.  An  interesting  discussion  took  place, 
some  little  time  ago,  at  the  Actuarial  Society  of  America,  upon  a 
paper  read  by  Mr.  B.  J.  Miller  on  "The  Value  of  New  Blood  in 
Life    Insurance",   the  author    maintaining  that  "New  Blood '^, 
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viewed  simply  "as  such,  is  not  worth  as  much  to  a  life  insurance 
company  in  dollars  and  cents  as  it  is  often  thought  to  be  worth." 

The  bonuses  hitherto  declared  by  Australian  offices  have 
resulted  in  a  very  large  degree  from  their  high  interest-earnings. 
No  doubt  the  general  and  inevitable  tendency  of  interest  rates  in 
the  course  of  a  long  series  of  years  is  in  a  downward  direction, 
especially  in  newly-settled  countries,  but  it  is  highly  satisfactory 
to  find  that  so  far  in  Australia  this  tendency  does  not  seem  to 
have  made  itself  much  felt  in  the  history  of  Australian  life  offices. 
In  England  there  has  been  during  the  last  20  years  a  decided, 
though  not  very  great  or  ra])id,  fall  in  the  rate  realized  on 
investments.  Accoi'ding  to  Mr.  David  Deuchar's  pamphlet  on 
"The  Progress  of  Life  Assurance  Business  in  the  United  Kingdom 
during  the  last  Fifty  Years",  the  average  rate  of  interest  earned 
by  companies  on  their  life  assurance  fund,  as  deduced  from  the 
Returns  to  the  Board  of  Trade  under  the  Act  of  1870,  was,  in  the 
year  1865,  £4:.  lOs.  per-cent,  and  in  the  year  1885,  £4.  4s.  per- 
cent. In  JMr.  A.  G.  Mackenzie's  paper  on  the  "Practice  and 
Powers  of  Assurance  Companies  in  regard  to  the  Investment  of 
their  Life  Assurance  Funds''  {J.I. A.,  xxix,  191)  there  is  given  a 
table  arrived  at  in  a  slightly  different  manner  from  Mr.  Deuchar's, 
but  showing  very  similar  results.  According  to  this  table  the 
annual  average  rate  of  interest  realized,  exclusive  of  profit  on 
investments,  has  fallen  from  4i  to  4i  per-cent  in  the  18 
years  between  1872  and  1890.  This  tendency  to  a  fall  in  the 
rates  realizable  at  home  has  within  the  last  few  years  induced 
several  of  the  leading  Scotch  offices  to  seek  an  outlet  for  some  of 
their  surplus  accumulations  in  the  form  of  mortgages  in  some  of 
the  Australasian  colonies,  where  some  millions  sterling  are  now 
invested  in  such  securities  at  rates  which  have  materially  assisted 
in  helping  to  sustain  the  average  interest  return  of  the  companies 
in  question. 

In  America  the  fall  in  the  rates  of  interest  during  the  ])ast 
20  years  has  been  more  decided  and  more  rapid  than  in  the 
United  Kingdom.  According  to  some  statistics  compiled  a  year 
or  two  ago  by  Mr.  W.  C.  Wright,  the  average  rate  realized  by 
20  leading  life  insurance  companies  in  the  United  States  of 
America  has  fallen  by  about  \\  per-cent  during  the  period  in 
question,  being  for  the  year  1889  as  low  as  £o.  2s.  per-cent.  In 
the  year  1890  it  is  given  as  £4.  \9s.  5d.  per-cent  for  the  whole 
of  the  companies  existing  in  the  United  States,  according  to  Life 
Insurance  Ratios,  published  in   1891   by  the  Spectator  Company 
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of  New  York.  In  Australia  it  has  so  far  remained  pi-etty 
constant,  and  is,  in  fact,  at  the  present  time  fully  as  high  as  it 
was  20  years  ago,  averaging  about  <£5.  16^.  per  cent.  This 
result  is  no  doubt  largely  due  to  the  fact  that  a  more  remunerative 
class  of  investments  has  been  sought  for  during  the  interval,  a 
smaller  proportion  of  funds  being  now  invested  in  Government 
debentures  and  fixed  deposits  with  banks,  and  a  larger  proportion 
in  loans  on  mortgage  and  loans  on  ])olicies.  But  even  allowing 
for  these  considerations,  I  think  it  wall  be  admitted  that  there  has 
not  as  yet  been  such  a  decided  tendency  downwards  as  has  been 
exhibited  in  the  case  of  the  American  offices.  To  predict  the 
course  of  events  in  the  future  is,  no  doubt,  a  difficult  task,  but  I 
see  no  reason  at  present  to  fear  any  great  reduction  in  the  near 
future.  In  fact,  if  the  rate  of  interest  at  which  Governments 
can  borrow  affords  any  indication,  it  would  rather  appear  as  if 
the  rate  had  at  present  an  upward  tendency.  In  this  connection 
it  may  be  interesting  to  note  the  different  proportions  in  which 
life  assurance  funds  are  invested  in  various  classes  of  securities  in 
England,  America,  and  Australia  respectively.  As  it  would  be 
difficult  to  collate  all  the  facts  in  a  single  table,  owing  to  the 
differing  methods  in  which  they  are  generally  summarized  iu  the 
official  returns,  I  exhibit  them  separately  for  each  of  the  countries 
named.  As  regards  English  offices,  the  proportionate  amounts, 
according  to  the  summary  a])pended  to  the  last  published  volume 
of  Returns  to  the  Board  of  Trade,  are  as  follow : 

Percent 
Mortgages  on  Property  within  the  United  Kingdom    .  .     39'28 

Mortgages  on  Property  out  of  the  Uiuted  Kingdom     .         .       3-41 
Loans  on  Hates  and  Kent  Charges        .....     11'89 

54-61 


I'er-ceut 

Loans  on  Polieies         ........  4*82 

British  Government  8eeurities     ......  3"02 

Indian  and  Colonial  Government  Securities  .  .  .  6'85 

Foreign  Government  Securities    ......  1'96 

Kaihvay  and  other  Debentures     ......  9'20 

Shares  and  Stocks         ........  6"82 

Land  and  House  Property  and  Ground  Kcnts       .  .         .  6'47 

Life  Interests  and  Reversions      ......  1'79 

Companies'  own  Shares        .......  -25 

Loans  on  Pei'sonal  Security  ......  -66 

Cash,  Deposits,  Stamps,  &c.         ......  3"55 

The  percentages  just  quoted  are  given   in   Mr.  Mackenzie's 
paper  above  referred  to  {J. I. A.,  xxix,  193j. 
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lu  America,  according  to  the  latest  available  report  ot"  the 
insurance  superintendent  of  New  York,  the  funds  of  the  companies 
therein  reported  on  were  invested  in  the  proportions  shown 
below : 

Per-ceut 

Koal  Estate 10  47 

Bonds  ami  Mortgages           .......  4016 

UuiU'd  States  Stocks  and  Securities 84 

Other  Stocks  and  Bonds 34-45 

Collateral  Loans 462 

Premium  Notes  and  Loans  .......  2'58 

Cash  in  Office  and  in  Bank 420 

Deferred  and  Unpaid  Premiums 177 

All  other  Assets '91 

In  Australia,  as  derived  from  the  summary  of  "Assets  of 
Australasian  Life  Assurance  Companies  reporting  in  1891 '',  given 
in  the  Insurance  and  Banking  Record  for  January  1892,  the 
percentages  are  as  under: 

Per-ctiit 

Mortgages  ..........  559I 

Loans  on  Policies  and  Personal  Security      ....  17'01 

Government  Seeuinties  and  Debentures        ....  7"90 

Shares 073 

Cash  on  Deposit,  in  hand,  and  on  Current  Acctmut      .          .  4'88 

Freehold  and  Leasehold  Proj)erty         .....  1049 

Agents'  Balances          ........  O'lU 

Outstanding  Premiums        .......  l"o7 

Outstanding  Interest  ........  0-87 

Sundries      ..........  0'54 

I  will  only  call  attention  to  the  very  large  proportion  of  the 
assets  of  the  Australian  companies  lent  on  security  of  their  own 
policies,  as  well  as  the  large  amount  held  in  the  form  of  real 
estate,  the  percentage  here  and  in  America  being  nearly  alike  and 
considerably  greater  than  in  the  case  of  the  English  offices. 
Debentures,  other  than  Government  debentures,  shares,  stocks 
and  bonds,  are  a  form  of  investment  hardly  as  yet  known  in 
Australia,  and  life  interests  and  reversions  are  also  conspicuous 
by  their  almost  total  absence  from  the  balance  sheets  of  our  local 
companies. 

Closely  connected  with  the  question  of  the  average  rate  of 
interest  realized  is  that  of  the  proper  rate  to  be  assumed  by 
companies  in  making  their  periodical  valuations,  and  I  believe  I 
am  right  in  saying  that  -i  per-cent  is  the  rate  almost  universally 
adopted  by  the  Australian  offices,  thus  leanng  a  margin  of  at 
least  If  per-cent  between  the  rate  realized  in  the  past  and  that 
calculated  upon  for  the  future.  In  America  4  per-cent  is  also 
the  standard  rate  prescribed  by  law  in  most  of  the  States,  but  as 
I  have  already  shown  that  the  average  rate  wjw    bemg  realized 
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does  not  much  exceed  5  per-cent_,  it  follows  that  at  the  present 
time  the  margin  of  profit  from  interest  there  is  much  less  than  it 
is  here.  In  England  the  rates  at  which  valuations  are  made  vary 
in  general  between  3  and  4  per-cent,  but  of  late  years  one  or  two 
of  the  stronger  companies  have  adopted  2i  per-cent  as  a  means 
of  further  strengthening  their  position  in  view  of  the  continued 
fall  in  the  rate  realizable,  and,  as  a  matter  of  fact,  all,  or  nearly 
all,  of  the  better  companies  have  by  degrees  been  adopting  a 
3  per-cent  basis,  thus  leaving  a  margin  of  something  over  1  per- 
cent to  provide  for  future  profits  from  this  source. 

The  third  and  last  main  source  of  profit  in  a  life  assurance 
company  is  that  arising  from  a  low  rate  of  mortality,  and  here,  too, 
our  Australian  offices  have  so  far  been  singularly  fortunate  as 
compared  with  those  located  in  any  other  part  of  the  globe. 
It  is  an  interesting  question,  but  one  to  which,  in  the  present 
state  of  our  knowledge  of  the  subject,  it  would  be  difficult,  if  not 
impossible,  to  give  any  satisfactory  reply,  to  what  extent  this  state 
of  things  will  continue  in  the  future.  It  must  not  be  forgotten 
that  contracts  of  life  assurance,  unlike  those  in  the  fire  and  marine 
branches  of  the  business,  when  once  entered  into  may  endure  for 
50,  60,  or  70  years,  and  that,  therefore,  in  endeavouring  to 
penetrate  the  vista  of  futurity,  we  must  look  ahead  for  more 
than  a  generation.  In  old-settled  countries  like  England  this,  in 
the  matter  of  mortality  if  not  of  interest,  can  be  done  with  a  fair 
approximation  to  accuracy,  for  there  we  have  life  offices  some  of 
which  have  been  in  active  operation  for  considerably  over  a 
century,  and  which  have  tabulated  their  experience  in  this  respect 
for  the  benefit  of  themselves  as  well  as  of  others.  In  England, 
too,  the  general  rate  of  mortality  among  the  population  has,  on 
the  whole,  remained  wonderfully  constant  during  the  half-century 
over  which  the  Registrar-GeneraFs  mortality  returns  extend, 
though  of  late  years  there  were  distinct  indications  of  an  improve- 
ment in  the  death  rate — an  improvement  which  has,  however, 
been  again  checked  by  the  ravages  of  infiuenza  during  the  past 
three  years.  The  history  of  the  past  in  Australia  in  the  matter 
of  death  rates,  whether  we  look  at  the  statistics  of  the  general 
population  or  of  assured  lives,  has  been  phenomenally  favourable, 
but  there  seems  no  certainty  that  the  future  will  in  this  respect 
be  a  reflex  of  the  past.  It  becomes  all  the  more  necessary, 
therefore,  for  our  assurance  companies  to  proceed  carefully  in  the 
way  of  dividing  the  apparent  profit  derived  by  them  from  light 
mortality,  especially  when  we  consider  that  the  great  majority  of 
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the  lives  have  only  comparatively  recently  passed  the  ordeal  of  a 
medical  examination.  It  does  not,  however,  appear  to  me  to  be 
necessary  to  hoard  up  the  whole  of  the  mortality  profit  now  being 
made  in  order  to  divide  it  among  the  next  generation  of  policy- 
holders. The  existing  members  have  a  fair  claim  to  so  much  of 
it  as  can  safely  and  reasonably  be  divided.  The  mortality 
experience  of  the  Australian  Provident  Society  for  its  first  30 
years  was  published  in  1881  by  Mr.  Black,  its  then  actuary,  and 
showed  that  the  number  of  deaths  had  only  been  67*7  per-cent  of 
the  number  which  might  have  been  expected  according  to  the 
H'^  Table.  Last  year  the  experience  of  the  same  office  for  its 
tirst  40  years,  as  investigated  by  ^Ir.  Teece,  its  present  general 
manager  and  actuary,  was  given  to  the  world,  and  the  results  are 
found  to  be  equally  favourable  with  those  shown  in  the  former 
experience. 

It  is  curious  to  note  that,  while  in  the  experience  of  20 
English  offices  above  referred  to,  only  about  7  per-cent  of  the 
lives  observed  were  classed  as  other  than  "healthy ^^,  in  that  of 
the  Australian  Mutual  Provident  Society  no  less  than  34  per-cent 
of  the  whole  had  been  rated  up  on  account  of  personal  or  family 
defects.  In  America,  again,  it  is  quite  the  exception,  as  I 
understand,  for  lives  to  be  accepted  otherwise  than  at  select 
rates.  If  a  life  is  decidedly  bad  it  is  declined,  but  if  it  has 
some  inherent  defect  it  is  often,  nevertheless,  accepted  for  an 
endowment  assurance,  to  run  for  10  or  15  years,  although 
a  whole-life  policy  would  be  refused.  It  has  always,  however, 
appeared  to  me  that  a  life  of  such  a  character  can  hardly  be 
accepted  on  these  terms  with  perfect  safety  to  the  company — 
certainly  not  with  perfect  equity  to  the  other  policyholders 
who  are  really  select  lives,  unless,  perhaps,  occasionally  under 
exceptional  circumstances.  For  it  can  hardly  be  asserted  that 
a  man  with  some  decided  personal  defect  such  as  would  justify 
us  in  declining  him  or  rating  him  up  pretty  heavily  for  a 
whole-life  assurance  has  as  good  a  chance  of  surviving,  say,  the 
next  15  years,  as  another  man  who  has  no  such  defect. 

One  or  two  English  offices  have  recently  started  schemes  of 
'•'  assurance  without  medical  examination  ",  but  these  are  hedged 
round  with  so  many  conditions  and  safeguards  as  to  render  the 
benefits  offered  little,  if  any,  more  tempting  than  the  ordinary 
plans  of  the  general  run  of  companies,  and  I  hardly  think  that 
very  many  proponents  will  after  all  be  found  to  avail  themselves 
of  their  promised  advantages. 
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I  would  now  like  to  say  a  few  words  on  the  question  of  the 
methods  of  division  of  profits  adopted  by  Australian  companies. 
In  England  a  very  great  diversity  of  practice  in  this  respect 
prevails,  and  the  methods  adopted  by  the  majority  of  offices  can 
hardly  be  said  to  aim  at  allotting  the  surplus  to  policies  of 
different  kinds  in  proportion  to  the  degree  in  which  each  of 
them  has  contributed  towards  that  surplus.  Many  of  the  plans 
of  division  are  almost  entirely  arbitrary,  and  few  of  them  make 
any  attempt  at  discriminating  accurately  between  whole-life 
policies  and  endowment  assurances  as  to  the  respective  rates 
of  bonus  to  which  each  of  these  classes  is  relatively  entitled. 
The  method  adopted  in  1873  by  the  leading  Australian  society, 
and  followed  since  then  with  slight  modification  by  all  the  others 
of  any  importance,  seems  to  me  to  be  as  nearly  as  possible  perfect. 
It  first  allots  to  each  policy,  in  proportion  to  its  value  at  the  next 
preceding  investigation,  the  surplus  derived  from  the  reserves 
having  been  accumulated  during  the  valuation  period  at  a  rate 
of  interest  in  excess  of  that  calculated  upon  in  the  investigation, 
and  then  the  whole  remaining  profit  is  allotted  to  each  policy  in 
proportion  to  the  loading  on  (he  premiums  paid  during  the  period, 
some  deduction  being  made  in  practice  from  the  profit  which 
would  thus  accrue  to  policies  of  very  recent  date  as  a  set-off 
against  the  expense  incurred  in  obtaining  them.  The  cash  bonus 
to  which  each  policy  is  entitled  being  thus  found,  it  is  then 
converted  into  the  equivalent  reversion  ])ayable  along  with  the 
sum  assured,  and  the  result  declared  to  the  individual  members 
in  that  form.  The  method  just  described  is  a  modification  of 
that  which  was,  I  believe,  described  for  the  first  time  in  an 
editorial  note  appended  to  a  reprint  of  a  paper  by  the  late 
Professor  Pell,  of  Sydney,  on  the  subject  of  the  "Distribution 
of  Profits  in  Mutual  Assurance  Societies"  {J. I. A.,  xiv,  396). 
In  this  note  the  editor  recommends  as  the  most  equitable  method 
one  which  is  identical  with  that  above  described,  except  that  after 
allotting  the  interest  profit  the  remainder  is  to  be  divided  in 
proportion  to  the  premiums  paid  on  each  policy  in  place  of  in 
proportion  to  the  loading  thereon.  Of  course,  in  the  case  of  an 
office  all  whose  premiums  are  loaded  with  a  uniform  percentage 
the  two  methods  would  be  identical,  but  this  is  very  seldom  the 
case,  the  rate  of  loading  at  different  ages  under  the  same  table 
sometimes  ranging  from  25  to  50  per-cent  of  the  net  premium, 
and  the  average  rate  of  loading  being  sometimes  very  different 
under  the  various  tables.     The  superior  equity  of  the  method  I 
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have  first  described  is  therefore,  I  think,  beyond  dispute.  The 
question  as  to  the  proper  method  of  allotting  bonuses  to  endow- 
ment assurances  as  against  whole-life  policies  lias  recently  evoked 
considerable  discussion  among  English  actuaries,  and  was  the 
subject  of  a  paper  read  before  the  Institute  on  23  December  1889 
by  Mr.  A.  W.  Sunderland.  The  plan  adopted  by  the  Australian 
companies,  as  just  described,  seems  to  me  to  completely  solve  the 
difficultv,  although  it  must  be  admitted  that  it  is  more  laborious 
than  the  rough-and-ready  method  of  giving  every  kind  of  policv 
an  equal  rate  of  reversionary  bonus,  regardless  of  the  amount  of 
loading  actually  involved  in  the  premium  payable,  of  the  age  at 
which  the  policy  was  effected,  or  of  the  amount  of  reserve  held 
against  it  by  the  company.  In  America  the  plan  of  division  of 
profits  most  generally  adopted  is  that  known  as  the  "contribution 
method^',  which  was  the  invention  of  Mr.  Sheppard  Romans,  at 
one  time  actuary  of  the  Mutual  Life  Insurance  Company  of 
New  York.  This  method,  like  that  generally  in  use  in  Australia, 
aims  at  returning  to  each  policyholder  his  contribution  towards 
the  surplus  earned  in  the  investigation  period.  The  necessary 
formula  is  extremely  complicated  as  applied  to  quinquennial 
divisions,  and  even  for  annual  divisions  is  still  of  an  intricate 
character.  The  principal  difference  between  the  two  methods 
seems  to  be  that  in  estimating  the  year's  bonus  to  each  policv  the 
rate  of  mortality  actually  experienced  during  the  vear  at  each 
age  among  the  lives  on  the  company's  books  enters  into  the 
calculation  in  the  case  of  the  American  offices — a  rule  the  strict 
application  of  which  would  seem  likely  to  cause  inconvenient 
fluctuations  between  the  bonuses  declared  to  policies  existing  on 
lives  of  different  ages  in  the  same  calendar  year,  as  well  as 
between  those  declared  in  successive  years  to  the  same  policv. 

Another  matter  to  which  I  should  like  to  refer  is  the  question 
of  the  simplification  of  policy-conditions.  Great  advances  have 
of  late  years  been  made  in  this  direction  by  many  of  the  English 
companies;  but  in  America,  progressive  as  the  people  are  in 
many  respects,  in  this  they  are  lamentably  behind.  The  policies 
issued  by  most  companies  there  are  encumbered,  both  in  the 
body  of  the  document  and  on  the  back,  with  a  multitude  of 
conditions,  which  are  nearly  as  numerous  and  as  perplexing  to 
construe  as  those  with  which  our  friends  in  the  fire  branch  of  the 
profession  are  so  familiar.  In  Australia,  on  the  other  hand,  I 
think  we  can  claim  to  have  almost  attained  the  7ie  plus  ultra  of  ■ 
simplicity  in  this  respect,  for,  with  the  exception  of  the  usual 
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suicide  clause,  the  policies  now  issued  by  our  leading  companies 
contain  no  restrictive  conditions  of  any  sort  as  to  residence, 
occupation,  or  anything  else. 

The  want  of  an  Act  whatever  in  this  colony  regulating 
assurance  companies  is  a  standing  disgrace  to  our  Legislature, 
and  it  seems  almost  incredible  that  in  this  alone  of  all  the 
Australasian  colonies  no  such  legislation  has  ever  existed. 
Under  the  superintendence  of  a  committee  of  this  Institute  a 
bill  for  the  purpose  was  drafted  a  good  many  years  ago,  but  has 
never  yet  been  introduced  to  Parliament.  I  have  recently  heard, 
however,  that  the  present  Government  have  in  preparation  a 
measure  dealing  with  financial  institutions  of  various  kinds, 
including  insurance  companies  of  all  sorts.  I  am  afraid, 
however,  that  an  Act  embracing  within  its  scope  so  many 
diverse  matters  may  stand  a  considerably  less  chance  of  becoming 
law  than  one  dealing  with  life  companies  alone,  and  I  think 
that  this  Institute  should  again  press  on  the  Government  the 
desirability  of  losing  no  time  in  removing  this  reproach  from  the 
mother  colony  of  the  group.  The  question  as  to  the  principles 
on  which  such  legislation  should  proceed  is  one  which  has  of  late 
been  much  debated  both  in  England  and  America,  and  only  a 
few  months  ago  a  highly  interesting  discussion  took  place  at  the 
Institute  of  Actuaries  on  a  paper  upon  this  subject,  read  by 
Mr.  George  King.  In  this  paper  the  writer  maintained  that 
the  general  principles  which  have  heretofore  regulated  the  law 
relating  to  life  assurance  companies  in  the  United  Kingdom,  as 
well  as  in  the  Australian  colonies,  namely,  freedom  and  jmblicity, 
were  preferable  to  the  system  of  State  intervention  which  prevails 
in  the  United  States  and  in  Canada.  In  this  contention  I  am 
disposed  to  agree  with  him,  believing,  as  I  do,  that  too  much 
State  interference  is  apt  to  be  hurtful  to  any  business  enterprise, 
and,  moreover,  that  the  American  plan  has  not  been  successful 
in  the  past  in  averting  widespread  insolvencies  and  grave 
mismanagement.  The  various  Australian  Acts  are  much  more 
exacting  in  many  particulars  than  that  enacted  in  England  in 
1870,  especially  in  the  direction  of  requiring  detailed  statements 
as  to  the  new  and  void  business  of  each  company,  the  latest  Act, 
that  of  Western  Australia,  requiring  a  statement  of  the  business 
in  each  of  the  seven  separate  colonies.  One  of  the  amendments 
of  the  existing  law,  suggested  by  Mr.  King,  is  that  in  this  respect 
the  colonial  Acts  should  be  followed,  and  detailed  statements 
required  as  to  the  new  and  void  business  every  year. 
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Before  concluding,  I  would  like  briefly  to  refer  to  the 
inauguration  of  the  system  of  holding  examinations  in  connection 
with  the  Institute  of  Actuaries  in  various  colonial  centres, 
including,  among  others,  Sydney  and  Melbourne,  and  I  am  glad 
to  know  that  a  fair  number  of  applicants  intend  to  present 
themselves  for  the  first  examination  at  the  end  of  the  current 
month.  Hitherto  there  has  been  a  want  of  sufficient  stimulus  to 
induce  the  young  men  employed  in  our  Australian  life  offices  to 
make  themselves  nuisters  of  the  theoretical  foundation,  as  well  as 
the  practical  working  of  the  business  in  which  they  are  engaged; 
but  with  the  incentive  which  is  now  sup])lied  by  the  possibility 
of  their  being  able  to  achieve  an  honcnirabh'  place  among  the 
candidates  from  all  parts  of  the  world,  we  may  cherish  the  hope 
that  our  Australian  youth  will  not  be  left  behind  in  the  race  for 
distinction. 


Provision  for  Old  Age. 

The  following  interesting  remarks  u])on  some  of  the  methods 
that  have  been  recently  suggested  for  providing  assistance  in  old 
age  are  extracted  from  the  Report  of  the  Chief  Registrar  of 
Friendly  Societies  (Mr.  E.  W.  Brabrook),  for  the  year  ending 
31  December  1891,  part  A,  page  23: 

It  is  provided  by  "The  Friendly  Societies  Act,  1875,"  in  con- 
tinuation of  an  enactment  which  has,  in  one  form  or  other,  been 
in  force  since  1819,  that  a  society  granting  a  certain  annuity,  or 
certain  superannuation,  to  its  members  can  only  do  so  under  such 
guarantee  as  is  afforded  by  the  certificate  of  an  actuary  possessing 
a  stated  qualification  that  the  Tables  of  Contribution  for  such 
insurance  are  sufficient  for  the  purpose.  Few  societies  care  to 
comply  with  this  requirement,  and  accordingly  very  ^e^y  societies 
are  registered  for  the  purpose  of  granting  pensions  in  old  age. 
Relief  of  an  uncertain  character  in  old  age,  and  relief  during 
sickness  wlienever  it  may  occur,  even  after  old  age  has  disabled  the 
member  from  working,  can  be  insured  without  any  such  actuarial 
certificate  ;  and  accordingly  many  societies  are  still  registered  for  the 
purpose  of  granting  such  relief,  though  long  experience  has  shown 
that  it  cannot  safely  be  undertaken,  except  upon  the  condition  of 
payment  of  premiums  much  higher  than  such  societies  usually  charge. 

Actuarial  certificates,  even,  are  sometimes  given  improvidently ; 
and  in  one  particular  case  of  a  society  in  Glasgow,  where  it  appeared 
to  the  actuary  of  this  office  and  to  myself  that  the  English  actuary 
emjdoyed  had  been  induced  to  sanction  tables  at  too  high  a  rate  of 
interest,  I  was  enabled  to  take  note  of  it  by  the  circumstance  that 
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the  gentleman  in  question  was  also  a  public  valuer.  In  general, 
however,  the  actuarial  certificate  is  final. 

That  provision  for  old  age  by  way  of  pension  ought  to  be  more 
generally  adopted  than  it  is,  is  a  statement  that  no  one  will  dispute. 
The  difficulties  in  the  way  are  more  financial  and  practical  than 
otherwise.  Let  it  be  once  ascertained  precisely  what  provision  ought 
to  be  made,  and  precisely  what  it  will  cost,  and  the  good  sense  and 
foresight  of  the  great  body  of  working  men  may  be  trusted  to  devi.se 
means  for  raising  the  necessary  funds  by  their  own  exertions. 

By  an  almost  general  consent,  the  provision  that  ought  to  be 
made  has  been  assumed  to  be  a  certain  weekly  allowance  commencing 
at  the  age  of  65.  It  may  be  convenient  for  friendly  societies  to  fix 
an  age  beyond  which  they  will  not  pay  sickness  allowance,  and  thus 
avoid  such  difficulties  as  arose  in  the  case  of  dispute  before  referred 
to  :  but  inabilit}'  to  work  through  old  age  may  commence  long  before 
65,  and  may  be  deferred  till  much  later.  "  The  Friendly  Societies  Act, 
1875,"  defines  '"old  age"  very  happily  as  "any  age  after  50."  There 
is  no  physiological  change  which  necessarily  makes  a  man  unable  to 
work  the  day  after  his  65th  birthday,  who  was  able  to  work  the  day 
before.  Surely,  therefore,  the  provision  requii'ed  to  be  made  is  for  an 
allowance  to  commence  when  inability  to  work  through  old  age 
commences,  and  not  before  or  after.  If  a  man  becomes  unable  to 
work  through  old  age  at  50,  he  should  be  entitled  to  cease  his 
payments  and  claim  the  annuity  which  his  past  payments  have 
purchased,  which  would,  of  course,  be  less  than  if  he  continued  to 
work  and  to  pay  until  65.  If  a  man  is  able  to  continue  working 
until  70  or  75,  or  even  longer,  he  should  be  entitled  to  continue 
accumulating  the  fund  so  as  to  be  able  to  claim,  when  at  last 
he  gives  up  working,  a  much  larger  annuity  than  the  one  fixed 
to  commence  at  age  65.  It  would  have  to  be  borne  in  mind  that 
when  old  age  comes  early,  it  is  not  improbable  that  death  will  come 
early  too ;  and  that,  therefore,  annuity  tables  calculated  upon  the 
experience  of  selected  lives  should  not  be  used  in  estimating  the 
equivalent  pensions ;  but  that  is  a  problem  which  actuarial  science 
should  be  capable  of  solving.  The  ra])id  increase  of  the  pension,  after 
passing  the  standard  age,  would  probably  induce  many  men  to  dela}- 
claiming  it.  A  man  who  is  capable  of  earning  £1  a  week  would  not 
give  it  up  for  the  sake  of  a  pension  of  os. ;  but  if  a  ^e\v  years  delay 
enabled  him  to  gain  a  pension  of  7s.  or  10s.  or  more,  he  might  be 
trusted  to  seek  his  own  time  for  retirement.  By  a  plan  of  this  kind, 
no  man  would  be  left  without  provision.  If  infirmities  gathered 
round  him  at  a  comparatively  early  time  of  life,  he  would  still  have 
some  provision,  which  need  not  be  very  much  less  than  that  allowed 
to  a  man  whose  chances  of  life  have  not  been  impaired ;  if  his  life 
and  health  were  prolonged  he  would  be  assured  of  a  provision  that 
would  grow  every  year  more  and  more  ample  for  the  comforts  that 
ought  to  "  accompany  old  age." 

An  arrangement  of  this  kind  necessarily  implies  nonforfeiture  ; 
and  here  arises  the  crucial  difficulty  of  the  question  of  insuring 
pensions  in  old  age.  If  the  money  is  not  to  be  forfeited  in  the  event 
of  death  before  entering  u]>on  the  pension,  then  the  amount  of  pension 
insured  must  be  small,  and  the  amount  of  contribution  exacted  must 
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be  relatively  large.  Ou  the  otlier  baud,  no  man  will  willingly  enter 
into  a  contract  by  wbich,  after  be  bas  piucbed  bimself  to  save  year 
after  year,  for  a  long  succession  of  years,  bis  own  deatb,  or  bis 
inability  to  continue  tbe  contributions,  may  incur  the  forfeiture  of 
every  penny  of  bis  savings.  Nor  will  be  willingly  lock  tbem  up 
beyond  possible  recall  in  tbe  case  of  some  present  and  pressing 
emergency.  Tbis  consideration  may  be  carried  even  furtber ;  tbe 
unpopularity  of  pensions  assurance  is  due  largely  to  tbe  idea  tbat 
wben,  in  tbe  long  distant  future,  tbe  workman  breaks  down  and 
claims  bis  pension,  be  may  only  live  a  sbort  time  to  receive  it,  and 
tbe  painful  savings  of  years  be  sunk  for  tbe  sake  of  a  few  weeks  or 
montbs'  allowance.  Tbis  latter  difficulty  cannot  be  removed  by  any 
scbeme  of  pensions,  and  can  only  be  met  l)y  allowing  some  option  to 
tbe  subscriber  wlien  bis  time  for  claiming  comes. 

Upon  tbe  wbole,  I  am  convinced  tbat  tbe  line  of  least  resistance 
will  be  found  in  a  small  pension,  claimable  at  tbe  option  of  tbe 
owner,  increasing  tbe  more  it  is  deferred,  witbout  any  forfeiture  in 
tbe  event  of  previous  deatb.  I  would,  tberefore,  rever.se  tbe  usual 
form  in  wbicb  tbe  rpiestion  is  put,  and  get  tbe  working  man  to  ask 
not,  wbat  amount  of  pension  in  old  age  ougbt  be  to  subscribe  for  ? 
but,  wbat  amount  of  present  mone\'  ougbt  be  to  put  aside  to  provide 
a  pension  for  old  age  ?  Let  it  be  supposed  tbat  working  men 
generally,  say,  for  example,  tbe  members  at  large  of  one  of  tbe  great 
affiliated  orders,  were  prepared  to  answer  this  question  by  saying  we 
will  eacb  set  aside  £1  a  year  for  tbat  purpose,  tbe  macbinery  would 
really  be  very  simple.  A  printed  card  migbt  be  prepared  for  eacb 
year  of  age,  sbowing  tbe  fractional  weekly  sum,  commencing  at  every 
age  after  50,  tbat  tbe  £1  paid  in  that  ^-ear  would  insure.  Tbe  £1 
migbt  be  paid  in  any  convenient  instalments,  and  as  soon  as  com- 
pleted tbe  card  banded  to  tbe  member.  If  be  paid  more  than  £1  in 
any  year,  an  extra  card  migbt  be  given  bim  for  eacb  extra  £1  paid. 
A  man  who  wanted  to  know  wbat  be  could  claim  at  any  given  age 
would  have  to  add  together  the  figures  opposite  tbat  age  on  all  bis 
cards.  Tbe  necessary  calculation  would  not  be  beyond  tbe  competence 
of  any  board  school  scholar ;  and  the  liability  of  the  society  would  be 
merely  tbe  amounts  received  and  tbe  interest  upon  them. 

So  far,  I  have  discussed  the  question  upon  the  assumption  that 
tbe  friendly  societies  are  ready  and  willing  to  undertake  its  solution 
by  their  own  efforts  ;  but  it  has  lately  taken  a  wider  range,  and  much 
consideration  has  been  given  to  tbe  position  tbe  State  might  occupy 
in  tbe  matter.  Tbat  branch  of  the  subject  lies  outside  my  province 
in  the  present  report,  as  it  dei^ends  upon  the  effect  of  the  Poor  Laws, 
with  tbe  administration  of  which  I  have  nothing  to  do,  but  a  jjassing 
allusion  to  it  may  be  permitted.  Three  theories  of  State  pensions 
have  been  put  forward  : 

1st.  Tbat  tbe  State  ougbt  to  compel  every  citizen  to  buy 
a  pension.     (The  Rev.  Canon  Blaekley.) 

2nd.  That  tbe  State  ought  to  assist  every  citizen  who 
wishes  to  buy  a  pension.  (Tbe  Right  Hon.  Joseph  Chamberlain, 
M.P.) 

3rd.  That  the  State  ougbt  to  grant  a  free  ]iension  to  every 
citizen.     (Mr.  Cliarles  Booth.) 

VOL.  XXX.  1< 
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As  to  the  first,  it  is  undoubtedly  within  the  competence  of  the 
Legislature,  if  it  thinks  fit,  to  convert  every  moral  duty  into  a  legal 
obligation,  and  the  providing  for  old  age  is  a  moral  duty ;  but  there 
are  others  paramount  to  it,  as,  for  example,  the  providing  for  a  man's 
widow  and  children  in  the  event  of  his  earlv  death ;  and  the 
Legislature  should  surely  begin  with  the  more  urgent  obligation. 
As  to  the  second,  its  success  would  dej^eud  upon  the  extent  to  which 
its  liberality  acted  as  an  inducement  to  persons  to  buy  pensions  who 
do  not  now  provide  in  any  way  for  old  age ;  if  the  proportion  of  such 
persons  remained  anything  like  the  same  as  at  present,  the  result 
would  necessarily  be  an  increase  (if  that  be  possible)  rather  than  a 
diminution  of  the  severity  of  the  existing  Poor  Law.  As  to  the 
third,  though  there  is  much  to  be  said  for  its  simplicity  and 
thoroughness,  it  might  in  practice  result  merely  in  a  general 
substitution  of  out-door  relief  for  in-door  relief  in  the  case  of  old  age  ; 
for,  although  the  pension  is  to  be  granted  in  theory  to  every  citizen 
who  asks  for  it,  it  will  not  be  expected  that  in  fact  anyone  will  ask 
for  it  who  does  not  want  it ;  and  the  ingenuity  of  the  keeper  of  the 
public  purse  may  be  trusted  to  devise  such  conditions  of  making  the 
application  as  will  ensure  the  restriction  of  the  grant  to  those  who  do 
need  it.  This  remark  applies  even  though  it  should  be  proposed  to 
deduct  the  pension  from  the  amount  to  be  paid  in  taxation  by  persons 
whose  liability  to  taxation  exceeds  it ;  for  all  those  whose  liability 
to  taxation  was  less  than  the  amount  of  pension  would  have  to  iipply 
for  the  money,  to  prove  age  and  identity,  and  so  forth. 

Whether  the  best  remedy  for  the  evil  would  not,  after  all,  be  a 
more  kindly,  generous  and  considerate  treatment  of  the  destitute  aged, 
is  a  question  the  discussion  of  which  is  beyond  the  scope  of  this 
report. 

Others,  besides  those  named,  have  made  suggestions  on  the 
question  which  are  worthy  of  consideration.  Mr.  Louis  Tylor  urges 
the  substitution  of  a  plan  of  acquiring  a  capital  sum  as  property  for 
that  of  assuring  an  annuity  as  pension.  The  Eev.  F.  W.  Towle 
proposes  a  scheme  for  subsidizing  the  friendly  societies,  but  he  does 
not  (as  it  seems  to  me)  meet  the  difficulty  of  inducing  them  to 
consent  to  the  control  and  interference  which  must  be  the  conditions 
of  it. 

Leading  men  in  connection  with  friendly  societies  have  expressed 
opinions  strongly  adverse  to  the  acceptance  of  any  scheme  involving 
State  aid  to  the  societies,  upon  the  intelligible  ground  that  State  aid 
necessarily  implies  State  control  and  State  interference.  This  has 
been  forcibly  put  both  by  Mr.  Campkin,  the  retiring  grand  master  of 
the  Manchester  Unity,  and  by  Mr.  C.  J.  Eadley,  the  retiring  high 
chief  ranger  of  the  Ancient  Order  of  Foresters.  I  cannot  mention 
the  name  of  the  latter  without  expressing  my  sense  of  the  great  loss 
the  cause  of  friendly  societies  has  sustained  in  the  unexpected  death 
of  a  man  whose  ability,  energy  and  eloquence  had  placed  him  in  the 
front  rank  among  its  advocates. 

Whether  State  aid  can  be  rendered  to  the  individual  instead  of  to 
the  society,  or  whether  it  can  be  so  presented  as  to  meet  the 
difficulties  raised,  is  a  matter  for  the  future  to  determine.  At 
present,  if  I  may  be  permitted  to  say  so,  I  remain  of  the  opinion  "that 
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there  is  no  other  way  of  providing  for  old  age  than  by  thrift,  self- 
denial  and  forethought  in  youth."  I  do  not  understand  how  any 
plan  foi'  relieving  the  working  man  of  that  which  ought  to  be  a 
charge  upon  his  wages  can  be  other  than  a  disadvantage  to  him,  b\^ 
leading  him  to  refrain  from  claiming  and  enforcing  his  right  to  such 
wages  as  will  enable  him  to  meet  the  charge.  It  is  for  his  friendly 
society  to  fix  what  he  ought  to  pay,  and  for  his  trade  union  to  see 
that  he  has  the  means  of  paying  it.  It  is  better  for  the  State,  that 
is,  the  general  liody  of  taxpayers,  that  he  should  be  paid  suitable 
wages  for  such  service  as  he  renders,  than  that  it  should  make  up  for 
a  deficiency  of  wages  by  doles  of  any  kind. 

If  State  aid  should  be  rendered  to  friendly  societies,  I  confess  I 
think  one  of  the  least  objectionable  forms  of  aid  is  that  of  granting  a 
rate  of  interest  somewhat  higher  than  that  paid  to  the  ])ublic' 
creditor.  The  plan  was  ado])ted  in  the  early  years  of  friendly 
societies,  and  did  much  good  ;  it  is  at  this  moment  enabling  many 
societies  to  fulfil  contracts  entered  into  more  than  50  years  ago  ;  but 
it  has  been  abandoned  on  account  of  the  cost.  If,  however,  the  extra 
interest  had  been  voted  every  year,  instead  of  being  allowed  to  grow 
into  a  large  deficiency  of  capital,  it  would  not  have  been  an 
uni'easonably  heavy  burden. 

In  this  connection  it  may  be  mentioned  that  Mr.  Thomas  Fatkin, 
the  secretary  of  the  Leeds  Permanent  Building  Society,  has  con- 
tributed to  the  Leeds  Mercuri/  a  series  of  articles  in  which  he 
ingeniously  argues  that,  in  consecpience  of  the  very  low  rate  of 
mortality  assumed  in  the  tables  under  which  Government  Deferred 
Annuities  are  now  granted,  the  actual  rate  of  interest  is  sometimes 
even  less  than  2  per-cent,  and  suggests  that  the  borrowing  powers  of 
municipalities  and  other  local  authorities  should  be  employed  for  the 
investment  of  the  funds  subscribed  in  the  purchase  of  deferred 
annuities,  in  order  at  once  to  secure  a  better  return  for  the  money, 
and  to  avoid  the  embari-assment  that  must  arise  from  the  centralizing 
of  funds  so  enormous  as  would  be  accumulated  if  any  general  system 
of  State  pensions  was  successfully  launched.  His  views  appear  to  be 
well  worthy  of  consideration. 

Mr.  Young,  in  a  valuable  paper  read  before  the  Institute  of 
Actuaries,  and  published  in  the  journal  of  that  body,  has  given  a 
searching  analysis  of  the  German  law  of  pensions. 


On  Mr.  Makeham's  Theory  of  Inverse  Probabilities.  By 
Edward  L.  Stabler,  Actuary  of  the  Manhattan  Life 
Insurance   Company,  New   York. 

IN  the  Journal  for  July  and  October  1891  {J.I.A.,  xxix,  242  and 
444)j  Mr.  William  Matthew  Makeham  published  two  papers  "On 
the  Theory  of  Inverse  Probabilities.'^  In  the  first  he  obtained  a 
new  formula,  and  in  the  second  he  pointed  out  some  applications  of 

R  2 
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the  formula.  I  desire  to  present  some  considerations  which  I 
think  will  show  that  this  formula  is  not  suitable  for  any 
application. 

Mr.  Makeham  supposes  a  number  of  urns  to  be  filled  from  an 
unlimited  mass  of  white  and  black  balls,  from  which  the  chance 
of  drawing  a  white  ball  is  always  j).  If  the  result  of  m  +  n 
drawings  from  one  urn  (each  ball  drawn  being  replaced)  is  that 
m  white  and  n  black  balls  have  been  drawn,  the  probability 
{Pm.n)    that    a   white    ball   will    be    drawn    in   the  next    trial    is 

711 

evidently  between  and  p.     Mr.  Makeham^s  new  formula, 

^  m+n  ^  ' 

»,„  ,,  = ,  is  therefore  true,  as  bv  givins;  r  different  positive 

^'"■"      m  +  n  +  r'  y         .  ^       ^  i 

7n 

values  this  expression  takes  every  value  from  to  p.     But  in 

m  +  n 

this   form    the    formula    gives    no   more   information    as  to  the 

probability  desired  than  was  already  evident  from  the  nature  of 

the  case.    He  then  attempts  to  show  that  r  is  "some  undetermined 

constant  independent  of  m  +  n",  and  either  independent  of  p  or 

"not  affected  by  the  substitution  of  q,  or  1  — ^J,  for/>.'^ 

From  a  comparison  with  Laplace's  much  misapplied  formula, 

^  ,*  which  is  the  same  as  his  new  formula  if  p=^l  and 

m  +  n  +  2'  ^      ^ 

r  =  2,  he  decides  "^for  the  present,  to  assume  a  mean  value  of/*, 

"  for  which  purpose  it  is  evident  that  the  mean  value  in  all  cases 

"  for  the  function  r,  whatever  may  be  the  value  of  p,  for  which 

"  purpose  it  is  evident  that  the  mean  value  in  question  must  be 

"taken  =  2.'' 

The  reasoning  used  to  show  that  r  is  independent  of  m  +  n, 

&c.,  does  not    seem  conclusive.       To  test    the  accuracy  of  the 

result  let  us  take  a  simple  numerical  example.     Suppose  four  balls 

placed  in  an  urn  form  a  mass  in  which  p=\;  after  drawing  and 

replacing  successively  two  balls,  both  of  which  prove  to  be  white, 

required  the  probability  of  drawing  a  white  ball  in  the  next  trial. 

The  following  table   shows   the   correct    method   of   solving    the 

problem : 


*  It  should  be  remembered  that  this  is  deduced  on  the  supposition  that  all 
proportions  of  white  balls  from  0  to  1,  in  the  urn,  are  a  priori  equally  probable 
— a  very  different  case  from  the  one  under  consideration,  whatever  the 
value  of  ^. 
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(1) 

1    Possible 
Number  of 
White  BalU 
in  Urn 

(-') 

A  priori  Probability 
of  each  Number 

(3) 

In  e;»ch  Case, 

Probability 

of  Dni wing  Two 

Wliite  Balls 

A  posteriori 
Probability  of 
each  Nuiubvr 

(.^) 

4 

(^)' 

(-:)* 

4-         2 
I)      27 

2        4 

X    — 

27       4 

1 

3 

-a^^ 

(!)■■ 

4  X  2  X  3-  _  9 
D            27 

9    x^ 
27       4 

1 

2 

-ay^dr 

(^y 

6  X  2-  X  2-       12 
D              27   1 

1 
12       2 

—     X     — 

27       4 

1 

1 

-^(ir 

(\)' 

4x2'  _  4 
D~       27 

4        1 

—    x   -        1 

27       4      I 

i 

0 

(1)' 

0' 

0 

0 

Sum, 

63    _   7 
i08       i2 

Column  -i  shows  the  probability,  after  drawing  the  two  white 
balls,  of  each  possible  combination  of  balls  in  the  urn.  For  brevity, 
D  is  used  to  represent  the  sum  of  the  numerators  of  the  fractions 
of  which  it  is  the  denominator,  being  here  equal  to  216.  Each 
fraction  in  this  column  is  proportional  to  the  product  of  the 
corresponding  quantities  in  columns  2  and  3.  The  probability  of 
drawing  a  white  ball  in  the  next  trial  is  equal  to  the  sum  of 
column  5,  i.e.,  the  sum  of  the  products  of  the  probability  of  each 
hypothesis  multiplied  by  the  probability  of  drawing  a  white  ball 
on  that  hypothesis.  To  produce  this  probability  (^)  requires  the 
value  3^  for  ;•  in  Mr.  Makeham^s  formula. 

Solving  the  same  problem,  except  with  p  =  ^,  we  find  the 
probability  f~,  which  requires  r  to  be  equal  to  2-i. 
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(1) 

Possible 

Number  of 

White  Balls 

in  Uru 

(2) 

A  priori  Probability 
of  each  Niuuber 

(3)                                (4) 

'p"ba\uHv'    '          -U^steriori 
White  Balls     ;        ^'-^  ?.umDer 

(5) 

4 

(I)' 

/4y         i       2*x4-_32 
U/                      D            81 

32       4 

—     X    — 

81       4 

3 

-(ly^i 

/3\-            4x2»  x3*      36 
V4/                     I)              81 

36      3 

X    — 

81       4 

2 

-(i)'^ay 

/2y         !  6x22x2*      12 
U/                     D              81 

i 

12       2 

X    - 

81       4 

1 

4^(^)' 

/1\-                 4x2        1                1^1 
\i)                     D     ~81              81  ""  4 

0 

iir 

0' 

0                         0 

261       29 
^"™'         324  =  36 

It  is  thus  seen  that  r  is  "affected  by  the  substitution  of 
q,  or  l—p,  for  p."  That  r  is  not  "independent  of  m  +  n"  is 
shown  in  the  following  table  of  results,  which  are  very  different 
from  thos'j  of  Mr.  ^lakehain's  Table,  p.  251: 
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;    From  an 

Urn  containing  Four  Balls,  m  White  Balls  having  been 

SCCX^eSSIVELY   DRAWN  AND   REPLACED   IN  7)1  TRIALS. 

1 

Probability  of  Drawing  a  White 
Ball  in  the  (m  +  l)th  Trial 

Value  of  r  in  Jlr.  Makchani's 
Formula 

p  =  -01       I       ^  =  -99 

p  =  -0\           p=99 

0 

1 
•01                     -99 

0                      0           j 
0                      0           ' 

1 

•2575                  -9925 

3                      3 

2 

•2&17                  -9944 

58                  2-6 

3 

•2782 

•9958 

81                  2-2 

1         4 

1 

•3018 

•9968 
•9976 

96                  19 

5 

•3386 

10^1                  1-6 

1 

6 

•3871 

•9982 

9^8                 l-.i 

7 

•4393 

•9987 

91                 10 

8 

•4867 

•9990 

8  6                   -9 

In  the  same  way  it  may  be  shown  that  in  the  general  case  in 
which  the  number  of  balls  in  the  urn  is  Nj 

P,n.n=  ry^''N"'  +  '.0"  +  N/>^'-iry(X-l)'"  +  'l"+  .  .  . 

N  .  -| 

+  j^^^— /)-^'-'Y(-^' -«)"'^ '«'"  +  •  •  .  +  f/.0"'+'.X«J 

^Nr;y'N"'.0'*  +  XV-'(N-l)"'l«+  .  .  . 

'.0'"N'^ 


N 


1 ,.x- 


N-s 


^^x-Y(N  — s)"'s"+  .  .  .-{-q- 


^_      (N-g)"^+V^ 
r      "i       N— »  s 


or 


Pm.a  — 


s=o' 


s=o  N— s  s 


For  the   case   m=\    and  /i  =  0  this  reduces  to 
which  makes  /•  equal  to  X—  1. 


1+(N-1);; 

N 
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The  value  of  p,„_„  is  completely  determined  if  p,  m,  n,  and  N 
are  known.  If  N  is  unknown  jt>,„.„  is  unknown,  and  cannot  be 
ascertained  from  an  "assumed  mean  value  of  ?•",  as  r  varies 
between  zero  and  infinity,  as  p,  m,  n,  and  N  change. 

It  may  be  interesting  to  note  that  in  Bertrand's  Calcul 
des  Prubabilites  (Paris,  1889,  p.  152),  a  somewhat  similar 
problem  is  presented.  Given  p  =  \,  it  is  required  to  find 
the  most  probable  composition  of  the  urn  after  m  white  and 
n  black  balls  have  been  successively  drawn  and  replaced.  On 
the    supposition    that    X   is    large    and    that    the   divergence    of 

the  number  of  white  balls  in  the  urn  from  '^    is  small,  it  is  found 

that  the  most  probable  proportion  of  white  balls  m  the  urn  is 

N  +  2m  m  +  N  x  i 

>  or  ;  -  — -      - 


2(X  +  m  +  n)'        /«  +  /i  +  N 


T/ie   Cape  uj  Good  Hope  Life  Assurance  Act,  1891. 

No.  13—1891.]  [Promulgated  21  August  1891. 

Act  to  Amend  the  Law  relating  to  Life  Assurance 
Companies,  with  a  view  to  encouraging  persons  to 
Insure,  and  to  protecting  persons  Assured. 

Preamble.  J  J  K  it  enacted  by  the  Governor  of  the  Cajje  of  Good 
Hope,  with  the  advice  and  consent  of  the  Legislative 
Council  and  House  of  Assembly  thereof,  as  follows: 

Short  title.  1.  This   Act   mav  be   cited  as  "The  Life  Assurance 

Act,  1891." 
Interpretation  2.   In  the  interpretation  of  this  Act.  unless  inconsistent 

with  the  context,  the  term  ''Company"  means  any  person 
or  persons  or  association,  who  issue  or  are  liable  under 
policies  of  assurance,  upon  human  life  within  this  Colony, 
or  who  grant  annuities  upon  human  life  within  this  Colony, 
whether  the  head  office  or  principal  place  of  business  of 
such  person  or  persons  or  association  is  in  this  Colony  or 
elsewhere,  and  includes  associations  on  the  mutual 
principle. 

The  term  "  Foreign  Company "  means  a  company 
established  or  having  its  head  office  or  place  of  business 
out  of  this  Colony. 

The  term  "Policy"  includes  a  contract  for  securing 
a  life  assurance,  endowment  or  annuity. 

The  term  "The  Court"  means  the  Suin-eme  Court  of 
the  Cape  of  Good  Hope. 
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3.  Every  company  transacting  life  assurance  business  Company  to 
only,  or  such  business  concurrently  with  any  other  kind  revenue 

of  assurance  or  other  business,  shall,  at  the  expiration  of  balance  she*et 
each  financial  year  of  such  company,  prepare  in  the  forms  iumuaiiy. 
prescribed  a  revenue  account   for  such  year  and  of   its 
balance  sheet  at  the  close  of  such  year. 

4.  Every   company  shall    at   the   expiration   of  each  |;°eTiir"Inmuii 
financial  year  of  such  company,  in  addition  to  any  other  statement  of 
statements    required    by   this   Act,  prepare    in   the   form  ji'.rce'at  ck)se 
prescribed  in  the  schedule  to  this  Act  a  statement  of  all  «''  year. 

its  policies  in  force  at  the  close  of  such  year. 

5.  Every  company  shall  once  in  five  years,  or  at  such  '"toihiam-Uni 
interval  as  may  be  prescribed  by  the  deed  constituting  the  i-omiitiou  of 
company  or  by  its  articles  of  association,  regulations  or  n?a,ie'e"veiy 
bye-laws,   cause    an   investigation    to   be    made   into   its  Hveyeai-s. 
financial  condition  by  a  duly  qualified  actuary,  and  shall 

cause  an  abstract  of  the  report  of  such  actuary  (in  the 
prescribed  form)  to  be  deposited  as  by  this  Act  is  provided. 

6.  The  Governor  may  from  time  to  time  prescribe  or  fta'j^Jfjguty 
vary   the   forms    of    statements,    abstracts,    accounts    or  &c.,canbe' 
returns  to  be  made  by  any  company,  and  may  direct  with  amf aUered  by 
whom  or  at  which  office  all  statements,  abstracts,  accounts  Governor. 

or  returns  to  be  prepared  under  the  provisions  of  this  Act 
shall  be  deposited. 

The  Governor  may  also  make  rules  prescribing  the  [i3*^'^'"„!ide''iiy 
duties  of  such  person  as  may  be  charged  with  the  custody  Governor  for 
of    such    documents    as    aforesaid,    and    for    the    better  aoeimients. 
administration  of  this  Act. 

7.  Everv     statement,    abstract,     account     or     other  «t;itements 

•  '  .  '  abstracts,  A:r., 

document  by  this  Act  required  to  be  made  by  any  dfcomiiany: 
company  shall  be  in  such  form  as  the  Governor  shall  JjeaJt^^vith. 
prescribe,  shall  be  signed  by  the  principal  officer  thereof 
managing  the  life  assurance  business  in  this  Colony,  and 
shall  be  printed;  and  the  original  so  signed  as  aforesaid, 
together  with  three  printed  copies,  shall  be  deposited  with 
such  officer,  or  at  such  office  as  the  Governor  may  direct, 
within  six  months  of  the  dates  resjiectivel}'^  prescribed  as 
the  dates  at  which  the  same  are  to  be  prepai'ed. 

8.  Every  company  which  shall  not  be  incorporated  by  Company  not 

«/  1        1/  ^        L         ^  t.      iiicorpor<itG(-i 

an  Act  of  the  Colonial  Legislature,  or  registered  in  this  in  Colony  or 
Colony    under   "  The    Joint    Stock    Companies    Limited  Jf^jer^JoJnt 
Liability  Act,  1861",  shall  lodge  at  such  office  as  the  stock  Act, 
Governor  may  in  terms  of  this  Act  appoint,  a  copy  of  its  copy  of  deel? 
charter  of  incorporation,  articles  of  association  or  other  under  which 
deed  under  which  it  is  constituted,  and  of  any  amendment 
thereof,  as  follows: 

1.  If  a  company  already  carrying  on  business  in  this 

Colony,  within  three  months  after  the  passing 
of  this  Act. 

2.  If  a  company  hereafter  established  before   such 

company  shall  commence  business. 
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Foreign 
company  to 
notify  in 

ikisette  name  of 
jn-iucipal 
officer  or  agent, 
ami  address  of 
office  in  the 
Colony. 


The  person 
whose  name  is 
so  notified  can 
sue  and  be 
sued. 


Penalty  for 
false  state- 
meut,  abstract, 
account,  &c. 


Penalty  for 
default  in 
furnishing 
returns. 


SUitemeuts, 
&c.,  open  to 
inspection  on 
payment  of 
fees. 

Statements 
and  certified 
copies  of 
statemeutrf, 
&c. ,  receivable 
in  evidence. 


Minister  to  lay 
statements, 
(fee.,  before 
Parliament. 


3.  In  case  of  an  amendment  of  any  such  charter, 
articles  or  other  deed  as  aforesaid  within  six 
months  after  such  amending  instrument  shall 
come  into  operation. 

9.  Every  foreign  company  transacting  life  assurance 
business  in  this  Colony  shall  within  three  months  after 
the  coming  into  operation  of  this  Act,  or  after  com- 
mencing business,  as  the  case  may  be,  notify  in  the 
Gazette  the  name  of  its  principal  officer,  manager, 
secretary  or  agent,  and  the  address  of  the  principal  office 
of  the  company  in  this  Colony. 

10.  Every  such  principal  officer,  manager,  secretary 
or  agent,  of  whose  appointment  notice  shall  be  given  in 
the  Gazette  as  aforesaid,  may  sue  and  be  sued  on  behalf 
of  the  company  he  represents,  and  service  of  all  notices, 
summonses  or  other  legal  process,  shall  be  effectual 
against  such  company  if  served  upon  such  principal  officer, 
manager,  secretary  or  agent,  or  left  at  such  principal 
office  with  any  officer  or  servant  of  the  company. 

11.  If  any  statement,  abstract,  account  or  other 
document  required  by  or  under  the  provisions  of  this  Act 
is  false  in  any  material  particular,  the  person  who  signed 
or  deposited  the  same  shall  be  liable  on  conviction  to  a 
penalty  not  exceeding  one  hundred  pounds  for  each 
offence,  or  to  imprisonment  with  hard  labour  for  a  term 
not  exceeding  twelve  months. 

12.  Every  company  which  makes  default  in  the 
furnishing  of  its  statements  or  returns,  or  otherwise 
complying  with  any  of  the  provisions  of  this  Act  for  a 
period  of  three  months  or  upwards  may,  upon  the 
application  of  the  Attorney-General,  be  interdicted  by  the 
Court  from  transacting  business  witliin  this  Colony  either 
absolutely  or  for  a  time  as  the  Court  may  see  tit  to  order. 

13.  Any  person  may,  upon  payment  of  such  fees  as 
the  Governor  may  du'ect,  inspect  any  statement  or  other 
document  deposited  as  required  by  this  Act,  and  procure 
copies  thereof. 

14.  Every  statement,  abstract,  account  or  other 
document,  deposited  in  terms  of  this  Act,  shall  be 
receivable  in  evidence,  and  every  document  purporting  to 
be  certified  by  the  officer  or  person  having  the  custody 
thereof  to  be  a  true  copy  of  such  deposited  document 
shall  be  deemed  to  be  such  copy,  and  receivable  in  evidence 
as  such,  unless  some  variation  between  it  and  the  original 
shall  be  proved. 

15.  It  shall  be  the  duty  of  the  Minister  to  whom  the 
Governor  shall  assign  the  management  of  this  Act,  to 
secure  the  due  observance  by  every  company  of  its 
provisions,  and  such  Minister  shall  lay  annually  before 
Parliament  the  statements  and  abstracts  of  reports 
deposited  in  accordance  with  the  provisions  thereof  during 
the  }n'eceding  year. 
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Under  certain 
coiiditioiis  tlic 
interest  under 
policy  of 
assurance 
which  shall 
have  endured 
for  not  less 
than  three 
years,  not 
liable  to 
execution. 


16.  The  property  and  interest  of  every  person  under 
anj'  ))olicy  of  assurance  upon  hi.s  own  life,  and  which 
shall  have  endured  for  not  less  than  three  years  from  the 
date  of  the  payment  of  the  tirst  premium  thereon,  or  in 
any  moneys  payable  thereunder,  shall  not  be  seized  or 
taken  in  execution  under  any  process  of  Court,  or  in  the 
event  of  the  sequestration  of  the  estate  of  such  person  as 
insolvent  shall  not  vest  in  the  trustee,  or  otherwise,  for 
the  benefit  of  the  creditors  of  his  estate,  subject,  however, 
to  the  conditions  or  limitations  following: 

1.  If  such  assurance   shall   have   endured   for  three  "-^""Jit'ons. 

years  or  upwards,  it  shall  be  protected  as 
aforesaid  to  the  extent  of  three  hundred  pounds ; 
and  in  addition  thereto  one  hundred  pounds  for 
each  additional  year  or  part  of  a  year,  not 
e.xceeding  in  any  case  the  sum  of  two  thousand 
pounds. 

2.  The  sums   of  money  aforesaid   shall  mean   sums 

assured  by  one  jwlicy  or  several  policies, 
irrespective  of  any  bonus  or  other  additions 
thereto. 

3.  If  the   assured  can   by   the  terms  of  his   policy 

surrender  the  same  to  the  compan}^  and  agrees 
with  the  company  to  surrender  the  policy,  then 
the  money  which  shall  be  payable  upon  such 
surrender  shall  not  be  protected  as  hereinbefore 
provided ;  but  nothing  herein  contained  shall  be 
construed  to  prevent  the  assured  from  agreeing 
with  the  company,  for  the  surrender  or  exchange 
of  his  existing  policy,  for  a  fully  paid-up  policy, 
ecjuivaleut  to  its  value,  which  latter  policy  shall 
have  the  protection  afforded  by  this  section. 

17.  A  woman  married  in  community  of  property  may 
ett'ect  a  policy  of  assurance  upon  her  own  life  or  upon  the 
life  of  her  husband,  and  ever}'  such  policy,  and  every 
policy  effected  b\'  any  woman  upon  her  own  life  before 
marriage  in  community,  and  the  moneys  payable  in  respect 
of  every  such  policy,  shall  be  deemed  to  be  her  sole  and 
separate  property,  excluded  from  community,  and  shall 
not  be  subject  to  the  control  of  her  husband,  uor  after 
three  years  from  the  date  of  the  payment  of  the  first 
premium  thereon,  be  liable  for  his  debts,  subject, 
however,  to  the  provisions,  and  the  conditions  and  the 
limitations  contained  in  the  last  preceding  section. 

18.  Notwithstanding  any  law  to  the  contrary,  a 
husband  being  the  holder  of  a  policy  of  assurance  upon 
his  own  life  or  upon  the  life  of  his  wife,  may  lawfully 
cede  such  policy  to  his  wife,  whether  married  in  community 
of  property  or  not,  or  to  some  person  in  trust  for  her,  for 
her  benefit,  or  for  the  benefit  of  herself  and  her  children, 
or  some  or  one  of  them,  subject  to  the  following  conditions 
or  limitations: 


Wiiniaii 
married  in 
connnunity 
may  insure  licr 
own  or  her 
husband's  life. 


Husband  may 
cede  ]ioIicy 
on  own  or 
wife's  life  to 
wife. 
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Policy  ceded 
to  inteuded 
wife,  to  wlioui 
he  is  after- 
wards married 
in  community 
of  property, 
not  to  fall  in 
community. 

When  policy  so 
protected 
exceeds 
amount  for 
which  pro- 
tected, sub- 
stituted 
policies  may 
be  issued. 


Moneys  pay- 
able in  respect 
of  protected 
policies  not 
available  for 
debts  before 
certain  claims 
are  met. 


If  policy 
effected  with 
intent  to 
defraud.  Court 
may  order 
sum  equal  to 
amount  of 
premiums 
jiaid,  to  be  a 
charge  on 
policy. 


Pro\ision  in 
case  a  policy 
lawfully  ceded 
to  wife,  cannot 
be  kept  up. 


1.  Such  policy  shall  have  the  protection  provided  by 

the  sixteenth  section  of  this  Act,  to  the  extent 
therein  mentioned,  but  not  further  or  otherwise. 

2.  Any  such  policy  ceded  as  aforesaid  to  a  woman 

married  in  community  of  property,  or  in  trust 
for  her  benefit,  shall  be  deemed  to  be  her  sole 
and  separate  property  excluded  from  community. 

19.  A  policy  of  assurance  effected  or  ceded  by  an 
intended  husband  for  the  benefit  of  an  intended  wife,  to 
whom  he  shall  afterwards  be  married  in  community  of 
property,  shall  be  deemed  to  be  the  sole  and  separate 
property  of  such  wife  excluded  from  community. 

20.  When  any  policy  so  protected  as  aforesaid  exceeds 
the  amount  for  which  protection  is  provided,  the  person 
who,  but  for  such  protection,  would  be  entitled  to  the 
policy,  or  to  the  disposal  thereof,  may  require  the  company 
by  whom  such  policy  was  issued  to  cancel  the  same,  and 
to  issue  substituted  policies  of  equal  standing  with  the 
former  policy;  and  such  company  shall  thereupon  issue 
such  substituted  policies,  at  the  expense  of  the  persons 
applying  for  the  same,  one  for  the  amount  protected  for 
the  benefit  of  the  assured,  or  whoever  shall  be  thereto 
entitled,  and  the  other  for  the  unprotected  residue. 

21.  The  moneys  payable  in  respect  of  any  policy  by 
this  Act,  protected  or  exempted  from  execution  or 
sequestration  to  the  extent  to  which  such  protection  or 
exemption  is  granted,  during  the  life  of  the  assured,  shall 
not  upon  his  death  be  available  for  the  payment  of  his 
debts  as  against  the  claims  of — 

1.  The  widow    of  the    deceased   in   respect  of  any 

interest  acquired  by  her  by  virtue  of  a  marriage 
in  communit}'  of  property,  or  devolving  upon  her 
by  testamentary  or  other  lawful  disposition. 

2.  Any  child  of  the  deceased  claiming  by  succession, 

ab  infesfato,  or  under  any  testamentary  dis- 
position. 

22.  Notwithstanding  anything  contained  in  this  Act, 
if  in  any  case  it  shall  be  proved  that  any  policy  was 
effected,  or  the  premiums  upon  any  policy  were  paid,  with 
intent  to  defraud  the  creditors  of  the  assured,  or  in  the 
case  of  a  policy  effected  by  a  husband  upon  the  life  of 
his  wife,  or  by  a  wife  upon  the  life  of  her  husband,  with 
intent  to  defraud  the  creditors  of  either  of  them,  the  Court 
(or  the  Court  of  the  Eastern  Districts,  the  High  Court  of 
Griqualand,  or  any  Circuit  Court  within  the  jurisdiction 
of  such  Courts  respectively)  may  order  a  sum  equal  to  the 
premiums  so  paid,  with  interest  thereon,  to  be  a  charge 
upon  the  policy,  and  to  be  payable  out  of  the  sum  assured. 

23.  If  any  person  who  has  effected,  or  who,  by 
marriage  settlement  or  otherwise,  has  lawfully  ceded  a 
policy  of  assurance  for  the  benefit  of  his  wife,  or  of  his 
vnie  and  his  or  her  children  or  some  of  them,  or  if  any 
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trustee  holding  any  policy  under  any  such  settlement  or 
otherwise  is  unable  to  continue  to  jn-ovide  for  the  payment 
of  the  premiums,  such  person  or  trustee  may  either — 

1.  Agree  with  the  company  which  granted  the  policy 

to  surrender  the  same,  and  to  accept  in  lieu 
thereof  a  paid-up  policy  for  such  sum  as, 
according  to  the  rules  of  the  company,  may  be 
its  equivalent  in  value,  payable  at  the  time  and 
in  the  manner,  and  for  the  benetit  of  the  persons 
entitled  to  the  sum  assured  by  the  original 
policy ;  or, 

2.  Borrow  such  sum  as  may  be  necessary  to  keep  the 

policy  in  force,  and  any  sum  so  borrowed  and 
applied  for  keeping  up  the  policy  shall  be  a  first 
charge  upon  such  policy,  and  be  repaid  with 
interest  out  of  the  sum  assured;  or, 
8.  Agree  with  the  company  to  apply  any  accumulated 
profits  in  reduction  of  future  premiums. 

24.  The  Court  may  order  the  winding-up  of  any 
company,  in  accordance  with  "The  Winding-up  Act, 
1SG8",  upon  the  petition  of  twenty  or  more  policyholders 
or  shareholders,  upon  its  being  proved  to  the  satisfaction 
of  the  Court  that  the  company  is  insolvent;  and  in 
determining  whether  or  not  the  company  is  insolvent,  the 
Court  shall  take  into  account  its  contingent  or  prospective 
liability  under  policies  or  annuity,  or  other  existing 
contracts. 

25.  The  Court  may,  in  the  case  of  a  company  which 
has  been  proved  to  be  insolvent,  reduce  the  amount  of  the 
contracts  of  such  company  upon  such  terms  and  subject 
to  such  conditions  as  to  the  Court  may  seem  fit,  instead  of 
granting  a  winding-up  order. 

26.  Where  aj)plication  is  made  to  the  Court  to  wind- 
up  a  company,  or  in  the  case  of  a  company  ordered  by  the 
Court  to  be  wound-up,  the  rules  for  estimating  the  value 
of  a  policy  or  life  annuity,  and  generally  the  law  as 
administered  by  the  High  Court  of  Justice  in  England, 
and  the  practice  of  the  said  High  Court,  shall  respectively 
be  the  rules  to  be  adopted,  the  law  to  be  administered 
and  the  practice  to  be  observed  by  the  Court,  so  far  as 
the  same  shall  not  be  repugnant  to  or  inconsistent  with 
any  law  in  force  in  this  Colony;  provided  that  the  rate  of 
mortality  shall  be  computed  on  the  basis  of  the  tables 
known  as  the  Insbitute  of  Actuaries'  Experience  H^^  Tables. 

27.  No  assignment  of  a  policy  shall  confer  on  the 
assignee  therein  named,  his  executors,  administrators  or 
assigns,  any  right  to  sue  the  company  for  the  amount  of 
such  policy,  or  the  moneys  assured  or  secured  thereby 
until  a  written  notice  of  the  date  and  purport  of  such 
assignment  shall  have  been  given  to  the  company  at  its 
principal  place  of  business,  and  the  date  on  which  such 
notice  shall  be  received  shall  regulate  the  priority  of  all 
claims  under  any  assignment,  and  any  advance  or  payment 


Agreement 
may  be  made 
witli  cnmpany. 


Or  money  may 
lie  borrowed  to 
be  first  oliarge 
on  ]ioliey. 


Profits  may  be 
aiiplied  to 
reduction  of 
premiums. 

Court  may 
order  winding- 
uiiofeoiiipany. 


Proceedings  in 
lieu  of  winding- 
Tip  may  be 
ordered  by 
Court. 


Law  and  rules 
to  prevail  when 
conijiany 
ordered  to  be 
wound-up. 


Proviso. 


Notice  of 
assignment  of 
policy  to  be 
given  before 
companj'  can 
be  sued  by 
assignee. 
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Receipt  of 
executor  or 
administrator 
of  estate, 
sufficient 
discharge. 


Saving  clause 
with  regard  to 
claim  existing 
at  date  of 
coming  into 
effect  of  Act. 


ho7i(i  fide  made  upon  or  in  respect  of  any  policy  by  the 
company  before  the  date  upon  which  such  notice  shall 
have  been  received  shall  be  valid  and  eftectual  against  the 
assignee  giving  such  notice. 

28.  The  receipt  of  the  executor,  testamentary  or 
dative,  or  of  the  administrator  duly  authorized  or  appointed 
to  administer  the  estate  and  effects  of  a  deceased  policy-- 
holder, by  any  Court  or  lawful  authority  exercising 
jurisdiction  in  the  country  where  such  deceased  policyholder 
was  domiciled  at  the  time  of  his  death,  shall  be  a  valid 
discharge  for  any  moneys  payable  under  any  policy  held 
by  him. 

29.  Nothing  in  this  Act  contained  shall  be  deemed  to 
affect  or  prejudice  the  rights  of  auy  creditor  whose  claim 
or  demand  shall  exist  at  the  date  of  the  coming  into 
operation  thereof,  which  rights  shall  be  judged  and 
determined  as  if  this  Act  had  not  been  passed. 


Schedule  I.  SCHEDULE. 

I.  New  Policies  issued  by  the 

during  the  year  ending 


,  189 


No.  of       1        Sum 
Policies      1      Assured 

Single              Annual 
Premium         Premiums 

Assurance  .... 

Endowiueiit 

Annuity     .... 

Total       . 

per  annum 

II.  Policies  discontinued  in  the 

during  the  year  ending  the 


,  189 


How  Discontinued 

Assurance  Policies 

Endowment  Policies 

Annuity  Policies 

No. 

Sum    -"^Wf 
^-"•-l;  nuims 

Xo. 

Sum 
Assured 

Annual 

Pie- 
miums 

1  Annuity 
Xo.  1     per 
annum 

Annual 

Pre- 
miums 

By     Deatli     or 
Maturity 

By  Surrender   . 

By  Forfeiture  . 

Total 
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III.  Policies  of  tlie 

existing  on  the 


,  189 


In  the  Cape  Colony 

Elsewhere 

1 
No.  of                Sum 
Policies      j      Assiu-ed 

1 

No.  of       1         Sum 
Policies      1      Assured 

1 

Assurance  .... 

Endowniont 

Annuity      .... 

T()t:il 

H 


GOVERNMENT   NOTICE.— No.  1044,  1891. 

Colonial  Secretary's  Office,  Cape  Toivn. 

Cape  of  Good  Hope, 

14  December  1891. 


IS  I]xcellency  the  Governor,  with  the  advice  of  the  Executive 
Council,  has  been  pleased,  under  the  provisions  of  "  The  Life 
Assurance  Act,  1891",  to  make  the  following  Regulation  in  connection 
with  Section  13  thereof,  and  to  prescribe  the  subjoined  Forms  of 
Statements  and  Accounts  in  connection  with  Sections  3  and  5. 

J.  W.  SAUER, 

Colonial  Secreian/. 


Regulation  with  respect  to  Section  13  of  "  The  Life  Assurance 
Act,  1891": 

The  fee  payable  for  the  inspection  of  an}'  statement  or  other 
document  deposited  as  required  by  the  Act  shall  be  Two  Shillings 
and  Sixpence. 


Forms  of  Statements  and  Accounts  prescribed  in  connection  with 
Sections  3  and  5  : 


Forms  prescribed   in    accordance    loitli    Section  3  of  "  The    Life 
Assurance  Act,  1S91." 

The     following    Schedules     (First   and    Second)     to     apply    to 
Companies  transacting  Life  Assurance  business  only  : 
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[For/Ufi  prescribed   in  accordance   with   Section   o   of   '•  The   Life 
Assurance  Act,  1S91."J 


FIFTH    SCHFIM  LE. 

Statement  respecting  the  Valuation  of  the  Liabilities  under  Life 
Policies  and  Annuities  of  the  ,  to  be 

made  by  the  Actuary. 

(The  answers  should  be  luimbered  to  accord  with  the  numbers  of  the 
eorresix>nding  questions.) 

1.  The  date  up  to  which  the  valuation  is  made. 

2.  The  principles  upon  which  the  valuation  and  distribution  of 
profits  among  the  poUcyholders  are  made,  and  whether  these 
principles  were  determined  by  the  instrument  constituting  the  com- 
pany, or  by  its  regulations  or  bye-laws  or  otherwise  : 

(«)  Were  the  policies  valued  individually  or  in  classes  ? 

(5)  If  in  classes,  how  was  the  valuation  age  determined  ? 

(c)  What  portion  (if  any)  of  a  year's  premium  was  assumed 
to  be  due  f 

(</)  Were  lives  assured  at  increased  rates  assumed  to  be  of  the 
age  at  entry,  corresponding  to  the  premium  charged "?  If 
not,  how  were  they  dealt  with  r 

3.  The  table  or  tables  of  mortality  used  in  the  valuation. 
-I.   The  rate  or  rates  of  interest  assumed  in  the  calculations. 

5.  By  what  table  of  mortality,  and  according  to  what  rat^  of 
interest  have  the  net  premiums  valued  been  computed?  Give 
specimens  of  such  premiums  for  a  whole-life  and  an  endowment 
assurance  policy  of  £100,  for  ages  at  entry  20,  2-3,  30,  35,  40,  4-5, 
50,  55,  60. 

6.  The  proportion  of  the  annual  premium  income  (if  any)  reserved 
as  a  provision  for  future  expenses  and  profits.  [If  none,  state  how 
this  provision  is  made.]     In  cases  where  assurances  have  been  effected 
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by  single  or  limited  j^remiums,  state  what  provision  has  been  made 
for  expenses  when  the  premiums  have  been  paid  up. 

7.  The  consolidated  revenue  account  since  the  last  valuation, 
or  in  the  case  of  a  company  which  has  made  no  valuation,  since  the 
commencement  of  the  business.  [This  return  must  be  made  iu  the 
form  annexed.] 

8.  The  liabilities  of  the  company  under  life  policies  and  annuities 
at  the  date  of  valuation,  showing  the  number  of  policies,  the  amount 
as.-^ured,  and  the  amount  of  premiums  payable  annually  under  each 
class  of  policies,  both  with  and  without  participation  of  profits,  and 
also  the  net  liabilities  and  assets  of  the  compan\'  with  the  amount 
of  surplus  or  deficiency.  [These  returns  must  be  made  in  the  form 
annexed.] 

9.  The  principles  upon  which  the  distributions  of  profits  are 
made. 

lU.  The  time  during  which  a  policy  must  be  in  force  to  enable  it 
to  share  in  the  profits. 

11.  The  result  of  the  valuation  showing — 

{fi)   The  total  amount  of  profit  made  by  the  compan}-. 

(b)  The  amount  of  profit  divided  among  the  policyholders,  and 

the  number  and  amount  of  policies  which  participated. 

(c)  Specimens  of  bonuses  allotted  to  whole-life  and  endowment 

assurance  policies  for  £100  effected  at  the  respective 
age  of  20,  30,  40,  50,  and  having  been  respectively  in 
force  live  years,  ten  years,  and  upwards,  at  intervals  of 
five  years  respectively,  together  with  the  amount 
appropriated  under  the  various  modes  in  which  the  bonus 
might  be  received. 
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SIXTH    SCHEDULE. 

Statement  of  the  Life  Assurance  and  Annuity  Business  of  the 

on  the  ,  189 

(The  answers  should  be  numbered  to  accord  with  tlie  numbers 
of  the  corresponding  questions.  Statements  of  re-assurances 
corresponding  to  the  statements  in  respect  of  assurances, 
under  headings  2,  3,  4,  5  and  6,  are  to  be  given.) 

1.  The  published  table  or  tables  of  premiums  for  assurances  for 
the  whole  term  of  life  which  are  in  use  at  the  date  above-mentioned. 

2.  The  total  amount  assured  on  lives  for  the  whole  term  of  life, 
which  are  in  existence  at  the  date  above-mentioned,  distinguishing 
the  portions  assured  with  and  mthout  profits,  stating  separately  the 
total  reversionary  bonuses  and  specifving  the  sums  assured  for  each 
year  of  life,  from  the  youngest  to  the  oldest  ages. 

3.  The  amount  of  premiums  receivable  annually  for  each  year  of 
life,  after  deducting  the  abatements  made  by  the  application  of 
bonuses,  in  respect  of  the  respective  assurances  mentioned  under 
heading  No.  2,  distinguishing  ordinary  from  extra  premiums ;  also 
the  amount  of  the  respective  net  premiums  valued  at  each  year  of 
life. 

4.  The  total  number  of  policies  and  amounts  assured  under  classes 
of  assurance  business,  other  than  for  the  whole  term  of  life, 
distinguishing  the  number  of  policies  and  the  sums  assured  under  each 
class,  and  stating  separately  the  amount  assured  with  and  without 
pi'ofits,  and  the  total  amount  of  reversionary  bonuses. 

5.  The  amount  of  premiums  receivable  annually  in  res])ect  of 
each  such  special  class  of  assurances  mentioned  under  heading  No.  4, 
distinguishing  ordinary  from  extra  premiums. 

6.  The  total  amount  of  premiums  which  have  been  received  from 
the  commencement  upon  all  policies  under  each  special  class 
mentioned  under  heading  No.  4,  which  are  in  force  at  the  date  above- 
mentioned. 

7.  The  total  amount  of  immediate  annuities  on  lives,  distinguishing 
the  amount  for  each  vear  of  life. 
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8.  The  amount  of  all  annuities  other  than  those  specified  under 
heading  No.  7,  distinguishiug  the  amount  of  annuities  payable  under 
each  class,  the  amount  of  premiums  annually  receivable,  and  the 
amount  of  consideration-money  received  in  respect  of  each  such  class, 
and  the  total  amount  of  premiums  received  from  the  commencement 
upon  all  deferred  annuities. 

9.  The  average  rate  of  interest  at  which  the  life  assurance  fund 
of  the  company  was  invested  at  the  close  of  each  year  during  the 
period  since  the  last  investigation,  together  with  a  statement  of  the 
manner  in  which  such  average  has  been  computed. 

10.  A  table  of  minimum  values,  if  any,  allowed  for  the  surrender 
of  policies  for  the  whole  term  of  life,  and  for  endowments  and 
endowment  assurances,  or  a  statement  of  the  method  pursued  in 
calculating  such  surrender-values,  with  instances  of  its  application  to 
policies  of  different  standing  and  taken  out  at  various  interval  ages 
from  the  youngest  to  the  oldest. 

11.  Separate  statements  to  be  furnished  for  business  at  other 
than  European  rates,  together  with  a  statement  of  the  manner  in 
which  policies  on  unhealthy  lives  are  dealt  with. 


CORRESPONDENCE, 


A   LONG-LIVED   FAMILY. 

To  the  Ediior  of  the  Journal  of  the  Institute  of  Actuaries. 

SiE, — In  the  last  number  of  the  Journal,  Mr,  C.  D.  Higham 
contributes  a  statistical  record  of  the  longevity  of  a  familv  of  eleven 
brothers  and  sisters,  in  which  the  average  age  at  death  was  68'7 
years.  I  am  tempted  to  send  you  a  somewhat  similar  record  which, 
however,  contains  two  generations.  The  average  age  at  death  of  the 
six  children  of  the  first  family  was  79*1  years,  and  that  of  the  thirteen 
of  the  second  family  was  75.  The  parents  in  the  first  family  averaged 
63"o  years,  and  in  the  second  Sl^'o  years. 

Mr.  Higham  further  interests  us,  by  noting  the  fact  that  the  head 
of  the  family  in  his  illustration  was  a  founder  of  a  great  life  office. 
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I  will  add  that  one  of  the  last  new  members  of  the  Council  of  the 
Institute  is  a  grandson  of  the  individual  who  closes  my  tabular 
statement. 

I  am,  Sir, 

Your  obedient  Servant, 

21  Sept.  1892.  ARCHIBALD   DAY. 


Sex 

Year  of  Birth 

Year  of  Death 

Age  at  Death 

R.  H. 

M. 

1730 

1772 

42 

Wife. 

F. 

1724 

1809 

85 

Children 

1 

M. 

1753 

1833 

80 

*2 

F. 

1756 

1850 

94 

3 

F. 

1759 

1843 

84 

4 

F. 

1761 

1852 

88 

5 

M. 

1766 

1814 

48 

n 

F. 

1769 

1850 

81 

J.  IJ. 

.M. 

17  J9 

1824 

75 

*\Vife. 

F. 

1756 

1850 

94 

Children 

1 

F. 

1776 

1864 

88 

2 

M. 

1777 

1777 

0 

3 

M. 

1778 

1857 

79 

4 

F. 

1780 

1869 

89 

5 

M. 

1782 

1861 

79 

6 

M. 

1783 

1866 

83 

7 

M. 

1785 

1866 

81 

8 

M. 

1786 

1845 

59 

9 

F. 

1788 

1866 

78 

10 

F. 

1790 

1875 

85 

11 

M. 

1791 

1872 

81 

12 

M. 

1793 

1882 

89 

13 

F. 

1796 

1877 

81 
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Opening  Address  by  the  President,  Augustus  Hendriks,  Esq. 

[Delivered  28  November  1892.] 

liiLECTED  by  your  goodwill  to  the  high  office  of  President  of 
the  Institute  of  Actuaries,  I  find  myself  facing  the  fact  that 
although  it  is  not  so  provided  for  by  any  of  our  bye-laws,  custom 
has  consecrated  into  an  unwritten,  but  equally  stringent,  obligati(jn, 
that  following  in  the  footsteps  of  my  predecessors,  I  shall,  in  virtue 
of  my  office,  deliver  to  you  an  inaugural  address.  In  pursuance, 
therefore,  of  that  duty,  I  will  venture  to  make  to  you  a  few 
observations  upon  some  of  the  subject  matters  which  will  be  the 
most  likely  to  press  themselves  upon  our  consideration  during  the 
term  of  my  holding  the  leading  position  in  our  Institute,  and 
which  position  you  have  conferred  upon  me,  with  all  its  honours, 
and  with  all  its  responsibilities.  It  is,  however,  well  understood 
that  my  individual  views  may  or  may  not  commend  themselves  to 
your  adhesion,  and  that  although  it  is  not  customary  upon  these 
occasions  to  question  the  views  of  your  President,  this  does  not 
imply  that  silence  gives  assent,  or  that  his  views  are  unquestionable 
and  may  not  be  questioned  hereafter. 

It  may  be  thought  not  inappropriate  that  I  should  commence 
my  remarks  with  a  consideration  of  the  basis  of  those  calculations 
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upon  which  our  edifice  is  built,  the  corner-stone  upon  which  we 
rely — the  Tables  deduced  from  the  Mortality  Experience  of  Life 
Assurance  Companies,  and  as  a  prelude  to  this  consideration  I 
will  give  a  short  resume  of  our  practice  in  the  times  antecedent  to 
the  adoption  of  the  Institute  of  Actuaries'  Tables. 

In  the  early  days  of  life  assurance,  the  table  of  mortality  the 
most  generally  adopted  was  the  Northampton.  Its  formation  and 
its  origin  are  so  well  known  to  all  of  those  present  that  I  need 
not  enlarge  thereon,  nor,  indeed,  upon  the  nature  or  construction 
of  any  of  those  sundry  tables  which  subsequently  supplemented 
the  Northampton,  such  as  that  of  the  Seventeen  Offices,  or  of  the 
Carlisle,  or  of  the  English  and  other  tables  in  vogue  from  time  to 
time;  but  it  will  be  remembered  that  the  Northampton  Table  was, 
by  subsequent  tests,  found  to  be  defective,  in  the  sense  that  it 
gave  erroneous  results  especially  when  applied  to  the  mortality 
prevalent  amongst  assured  lives,  and  unless  possessing  that 
identification  with  our  current  business,  no  table  can  be 
permanently  accepted  for  our  main  purpose,  namely,  to 
determine  the  correct  mortality  of  lives  for  which  we  have 
undertaken  to  make  payment  when  the  deaths  shall  emerge. 
Fortunately  for  life  assurance  companies,  the  errors  of  the 
Northampton  Table  were  on  the  side  of  safety,  the  fact  having 
been  surely  ascertained  that  it  represented  the  expectation 
of  life  below  the  real  expectation,  so  that  the  premiums 
deduced  therefrom,  and  treated  as  assets,  were  consequently  under 
estimated,  whilst  the  liability  to  pay  the  sum  assured  was  over 
estimated,  with  the  result  that  companies  thus  valuing  not  only 
were  on  the  safe  side  in  their  estimates  of  liability,  but  by  the 
action  of  their  table,  by  light  expenditure  and  by  the  high  interest- 
earning  powers  of  the  period,  were  able  to  accumulate  large  profits 
and  materially  increase  their  sums  assured  by  way  of  bonuses. 
The  Northampton  Table,  however,  with  its  self-evident  faults,  was 
supplanted  by  other  tables,  such  as  the  Carlisle,  whilst,  even  in 
the  earlier  part  of  this  century,  the  attention  of  actuaries  was 
given  to  the  desirability  of  the  employment  of  a  table  representing 
the  true  mortality  experience  amongst  assured  lives,  the  outcome 
of  which  was  the  formation  of  tables  derived  from  the  experience 
of  individual  offices,  such  as  the  Amicable  and  the  Equitable, 
whilst  the  combined  experience  of  the  Seventeen  Offices,  in  the 
principles  of  its  formation,  came  as  the  forerunner  of  the  Institute 
Tables  now  in  use.  It  is,  however,  worthy  of  note  how  few 
companies,  comparatively  speaking,  adopted  the  Seventeen  Offices 
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experience  as  against  the  large  number  of  offices  which  pinned 
their  faith  on  the  Carlisle,  and,  in  looking  back  to  that  fact,  one 
cannot  blame  either  our  predecessors  or  ourselves,  there  being  even 
now  much  to  admire  in  that  compilation,  for  the  Carlisle  Table, 
if  now  dead,  has  died  harder  than  any  table  vet  adopted  by  the 
profession,  as,  even  to  the  present  time,  there  are  actuaries  of  the 
old  school  who  use  it  for  the  valuation  of  reversions,  and  who  still 
cling  to  it  with  lingering  affection,  in  order  to  test,  and  compare 
with  it,  results  deduced  by  the  application  of  its  more  modem 
supplanters. 

Slowly,  but  surely,  the  conviction  ever  present  in  the  minds 
of  actuaries,  that  the  true  table  for  our  basis  should  be  the 
mortality  experience  of  the  assured  themselves,  found  its 
expression  with  increased  emphasis  in  the  task  subsequently 
undertaken  and  brought  to  a  practical  issue  by  the  formation  of 
the  tables  of  the  Institute  of  Actuaries.  We  now,  once  again, 
cannot  ignore  the  duty  fast  approaching,  if,  indeed,  we  are  not 
already  face  to  face  with  it,  when  we  must  bring  down  to  the  most 
modern  times,  the  results  of  the  intervening  mortality  since  the 
last  investigation  so  many  years  ago,  for  there  cannot  be  any 
doubt  that  the  subject  of  mortality  experience  of  assured  lives  is 
one  of  those  matters  which  must  press  now  or  ere  long  for 
solution,  by  the  research  of  this  Institute  in  unison  with,  that  of 
our  professional  brethren  of  the  Faculty  of  Actuaries  in  Scotland. 
The  majority  of  the  leading  workers  in  the  compilation  of  the 
existing  tables  of  tlie  Institute  have  passed  away  to  that  bourn 
from  which  no  traveller  returns,  and  where  tables  of  mortality 
are  not:  but  some  of  those  eminent  men  who  took  the  initiative 
and  leading  part  in  the  task  then  carried  out,  such  as  Mr.  Bailey, 
Mr.  Sprague  and  Mr.  Day,  are  still  amongst  us  as  our  mentors 
and  friends,  and  will  be  spared,  I  trust,  for  further  usefulness  in 
our  contemplated  undertaking,  guiding  us  by  their  matured 
knowledge  and  by  their  ripe  experience  for  the  undertaking  which 
presents  itself  for  early  solution,  whilst  to  those  veterans  must  be 
added  those  who  like  myself  were  juniors  at  that  time  and  took  a 
subsidiary  part,  under  the  direction  of  my  revered  friend  and 
instructor,  the  late  Mr.  Samuel  Brown,  and  last,  but  not  least, 
some  younger  volunteers  of  the  present  period,  for  the  task  before 
us  promises  to  be  a  work  of  time,  and  time  is  an  integral  proportion 
of  a  perpetuity  in  this  world,  although  it  may  be  disregarded  in  a 
future  existence  in  which  the  only  sign  left  to  us  of  our  notation 
vdW  be  that  true  perpetuity  which  knows  no  end,  and  whose  value 
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is  unaffected  by  any  given  rate  of  interest.  Therefore^  in  starting 
on  our  task^  we  should  by  relying  on  the  assiduity  of  our  younger 
members,  at  least  do  our  best  to  avoid  any  such  untoward  prospect 
as  that  of  contributing  to  the  new  table  the  emerged  mortality  of 
even  a  small  proportion  of  the  members  of  the  acting  committee, 
before  the  work  is  closed,  though  it  is  to  be  hoped  our  undertaking- 
is  not  fated  to  occupy  as  many  years  of  labour  as  it  did  on  the  last 
occasion  of  the  formation  of  our  table. 

Looking  to  the  instruction  afforded  by  the  past,  it  will  be 
found  that  in  the  year  1862,  after  the  question  had  been  discussed 
on  several  occasions,  both  in  England  and  Scotland,  it  was 
brought  before  the  Council  of  this  Institute,  and  a  resolution 
was  adopted,  setting  forth — 

"  That  it  is  very  desirable  to  collect  and  combine,  as  far 
"  as  possible,  the  experience  of  the  Life  Insurance 
*'  Companies  of  the  United  Kingdom  to  the  present 
"time^^  (1862), 

and,  further,  a  committee  was  appointed  to  "  report  on  the  best 
"  means  of  collecting  such  experience,  with  power  to  communicate 
"  with  any  other  committee  or  actuaries,  or  managers  of  com- 
"  panies  who  may  be  disposed  to  assist  in  obtaining  the  required 
"  information." 

The  further  details  relating  to  the  labours  of  that  committee, 
in  conjunction  with  the  Committee  of  Managers  of  the  Association 
of  Scottish  Companies,  and  of  the  Faculty  of  Actuaries  in 
Scotland,  are  fully  and  clearly  set  forth  in  the  instructive  preface 
written  in  May  1869  by  our  then  eminent  and  indefatigable 
President,  the  late  Mr.  Samuel  Brown,  in  the  volume  published 
at  that  time  intituled  The  Mortality  Experience  of  Life  Assurance 
Companies  collected  by  the  Institute  of  Actuaries.  Thus,  there 
was  an  interval  of  seven  years  between  the  date  of  the  appoint- 
ment of  the  working  committee  and  the  date  of  the  publication  of 
the  first  results  of  its  labours,  and  even  then  was  published  only 
the  general  results  of  the  valuable  data  then  collected,  it  being 
stated  further  in  the  report  that  "  the  preparation  of  monetary 
''  and  other  tables,  for  official  purposes,  is  a  work  involving  so 
"  much  time,  labour,  and  expense,  that  the  Council  of  the 
"  Institute  of  Actuaries  have  decided  not  further  to  delay  the 
"  publication  of  the  original  facts  on  which  they  will  have  to  be 
''  computed." 

This  anticipation  was  fully  realized,  for  it  was  not  until  the 
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year  1872  that  the  all-important  crowning  of  the  edifice  took 
place,  by  the  pitblication  of  the  Institute  of  Actuaries'  Tables 
and  the  adoption  of  the  desisnations  now  so  familiar  to  us  of 
jjM^  H^^  ",  and  H^.  During  the  20  years  which  have  since 
ensued,  gradually,  and  one  by  one,  a  large  majority  of  our  British 
companies  have  measured  their  liability  by  the  application  of 
those  tables  to  their  valuations ;  but  it  will  be  observed  that, 
although  it  is  but  20  years  since  those  tables  were  published,  it 
is  30  years  since  the  last  life  of  that  period  was  included  in  the 
data  upon  which  that  mortality  experience  was  assessed,  so  that 
we  find  that  those  of  the  adolescents  of  the  period  of  that  table 
who  are  still  living  are  now  old  actuarial  hands,  and  a  generation 
has  passed  away  since  those  tables  were  compiled. 

Unless,  therefore,  we  believe  that  the  days  allotted  to  man 
change  not  with  the  changes  of  this  world,  can  we,  as  the 
Institute  of  Actuaries,  continue  indefinitely  to  take  our  stand 
upon  a  table  which  may  be  materially  inapplicable,  if  tested  by 
the  result  of  modern  mortality  ?  It  must  further  be  borne  in 
mind  that,  although  some  of  the  lives  were  admitted  to  the 
existing  tables  at,  comparatively  speaking,  the  later  date  of 
30  years  ago,  the  great  majority  of  the  lives  subjected  to 
observation  were  of  the  generation  of  the  grandfathers  of  the 
insuring  public  of  to-day. 

If  we  believe  that  it  is  likely  to  be  found  that  the  mortality 
up  to  the  present  date  differs  essentially  from  former  experience, 
it  becomes  our  bounden  duty  to  face  the  enquiry  whatever  may 
be  the  labour  involved;  and  if,  as  the  results  of  our  investigation, 
we  shall  find  that  the  mortality  does  not  differ  materially  from 
that  on  which  we  now  rely,  the  labour  will  not  be  incurred  in 
vain,  for  it  will  confirm  the  past,  engender  confidence  in  the 
future,  and  remove  all  existing  doubts,  for  notwithstanding  that 
our  doubts  tend  to  the  anticipation  that  should  the  present 
Institute  of  Actuaries'  Tables  err,  they  err  on  the  side  of  safety, 
yet  it  is  better  that  all  doubt  of  whatever  kind  should  be  put  to 
rest,  by  the  formation  of  a  table  giving  eff'ect  to  the  mortality 
experience  relating  to  assured  lives  up  to  date.  The  labour  to 
be  incurred  is  evidently  very  considerable,  and  although  it  is 
likely  that,  when  once  fairly  commenced,  the  work  may  be 
completed  in  a  less  number  of  years  than  on  the  former  occasion, 
1862-1872,  the  very  fact  that  when  commenced  there  must  be  a 
long  interval  before  the  final  results  can  be  arrived  at,  ought  to 
be  a  strong  incentive  to  the  Institute  to  commence  their  research 
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now^  or  at  no  distant  clate^  for  even  with  the  greatest  speed  at  our 
disposal  it  bids  to  be  9.  fin  de  siecle  table.  In  the  opening  address 
of  my  predecessor  iu  office^  Mr.  Newbatt^  in  November  1890 
{J. I. A.,  xxix,  1),  he  stated  "  a  fitting  task  is  seen  to  be  waiting  for 
''  the  Institute  in  the  compilation  of  a  new  table  of  mortality 
"  amongst  assured  lives."  The  fitting  task  was  waiting  then.  It 
still  waits.  It  may  be  that,  feeling  convinced  that  the  current 
mortality  is  less  severe  than  that  provided  for  by  our  existing  tables, 
some  of  us  may  consider  that  our  strength  is  to  sit  still  with  such 
a  safety-valve  to  counteract  the  adverse  effect  of  a  decrease  in 
the  earning  power  of  money,  and  an  increase  iu  the  cost  of 
obtaining  new  assurances;  but  so  long  as  we  continue  to  boast 
that  our  science  is  an  approximation  to  a  true  science,  we  are 
bound,  in  my  opinion,  to  approach  to  facts  and  to  veracity  as 
nearly  as  may  be,  and  at  whatever  cost  and  at  whatever  labour, 
to  move  with  the  times,  and  proceed  with  the  quest  for  a 
true  table  of  inortaliti/  based  on  assured  lives. 

I  take  it  that  when,  and  if,  the  waiting  time  has  a  termination, 
a  committee  will  have  to  decide  on  several  very  important  points 
connected  with  the  compilation  of  the  tables,  for  example— 

(1)  Whether  to  limit  the  offices  contributing  their  experience 

to  the  classic  20  of  the  present  tables,  and  to 
include  the  lives  placed  on  their  books  since  the  last 
investigation. 

(2)  Whether  also  to  form,  separately,   a  very  interesting 

continuation  of  the  existing  table,  bringing  it  down 
to  the  present  date,  based  on  the  mortality  experience 
of  those  lives  only  which  were  included  in  the  former 
research,  thus,  ultimately,  by  continuous  investigation, 
tracing  the  mortality  appertaining  to  assured  lives  to 
the  bitter  end,  with  "  respice  finem  "  for  its  motto, 
and  for  its  boast  the  finality  of  a  true  table  of 
mortality  amongst  assured  lives. 

(3)  Whether  to  form  a  subsidiary  table  confined  to  modern 

mortality,  based  on  the  experience  of  those  lives 
exclusively  accepted  during  the  30  years  which  have 
elapsed  since  the  last  life  entered  into  the  formation 
of  the  existing  table. 
(4')  Whether  to  bring  into  the  new  table  the  experience  of 
companies  other  than  those  included  in  the  tables 
now  in  use  ? 
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(5)  Further^  to  determine  whether  to  perpetuate  or  not  the 
theory  of  H-*^'"^ — and,  in  this  connection,  if  a 
table  (2)  were  to  be  formed  carrying  on  the  existing 
table  to  the  present  date,  it  would  help  materially  to 
the  solution  of  the  problem  of  whether  the  effect  of 
the  medical  and  official  selection  of  lives  is  worn  out 
entirely  according  to  the  suggestion  of  H'^'  ',  or 
whether  it  is  merely  a  temporary  check  to  the 
advantages  obtained  by  the  careful  selection  of  lives 
by  insurance  companies. 

These  and  other  momentous  preliminary  points  would  have  to 
be  considered  by  your  committee. 

It  seems  to  me  that  the  modus  operandi  will  be  for  a 
committee  lirst  to  decide  upon  the  principles  to  be  adopted,  then 
that  it  should  appoint  some  one  of  tried  ability,  as  a  paid  officer, 
to  superintend  the  work,  and  that  the  work  be  then  performed  by 
duly  qualified  younger  members  of  tlie  Institute,  all  expenses  to 
be  defrayed  by  insurance  companies  as  a  body,  the  assessment 
upon  each  company  to  be  in  proportion  to  the  magnitude  of  its 
respective  business,  and  to  be  borne  pjro  rata  by  all  companies, 
whether  they  supply  their  own  data  to  the  formation  of  the 
tables  or  not. 

The  result  of  the  investigation  upon  the  threshold  of  which 
we  now  seem  to  be  standing  cannot  be  predicated  with  safety,  but 
on  the  whole  there  is  a  somewhat  general  impression  that  the 
mortality  has  of  late  years  continued  to  iniprove,  as  evidenced  by 
the  alnwst  stereotyped  phrase  in  the  reports  of  insurance 
companies  "that  the  deaths  have  been  less  than  the  mortality 
expected  by  the  Institute  Tables."  This  improvement  is  believed 
to  be  mainly  attributable  to  improved  sanitation,  the  outcome  of 
modern  science  practically  applied  to  the  prevention  of  disease; 
but  the  struggle  of  humanity  for  a  prolongation  of  existence  may 
be  likened  to  the  conflict  of  guns  and  fortifications,  in  which  one 
or  the  other  prevails  alternately.  We  combat  disease  by 
sanitation  and  medical  science,  but  whilst  we  stamp  out  or 
diminish  epidemics  in  one  form,  some  new  and  undefined  or 
scarcely  understood  germ,  such  as  that  which  we  term  "influenza", 
fixes  its  '^grippe "^  upon  the  human  race,  and  ruthlessly  stops  the 
improvement  in  our  rate  of  mortality.  And  even  as  I  now  speak 
the  grim  probability  of  a  return  of  cholera  tends  to  prove  that 
epidemics  are  scotched,  but  not  killed,  by  the  science  of 
sanitation. 
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Therefore  it  is  incumbent  on  us^  as  actuaries,  to  be 
watchful  so  that  we  may  not  be  caught  on  the  ebb  when  the 
liowiug  tide  of  mortality  is  against  us  through  the  action  of 
such  epidemics,  or  even  more  so  by  a  mortality  from  future 
warfare — probably  far  in  excess  of  the  past  experience  of  long 
periods  of  peace — or  of  wars  of  small  dimensions,  fought  out 
in  distant  countries,  unfaced  by  an  European  foe,  and  limited  to 
a  force  of  combatants  representing  only  a  small  percentage  of 
assured  lives. 


Another  question  which  is  gradually  but  surely  coming  to  the 
front  is  the  necessity  for  providing  against  the  effect  of  a 
diminution  in  the  interest-earning  powers  of  our  investments. 
Insurance  companies  in  quiet  times  are  like  ships  with  all  sails 
set,  and  the  actuary  is  the  pilot.  Some  pilots  take  in  all  sail  as 
soon  as  they  see  a  cloud  on  the  horizon  no  bigger  than  a  man's 
hand.  Other  pilots  furl  their  sails  one  by  one  as  the  breeze 
comes  up,  and  all  pilots  must  make  the  ship  trim  before  the 
storm  bursts.  Already  several  companies,  desirous  of  making- 
assurance  doubly  sure,  have  recently  reduced  the  assumed  rate  of 
interest  for  their  liability  valuations  from  3  to  2^  per-cent,  whilst 
other  companies  hitherto  valuing  at  higher  interest  than  3  per- 
cent, have  now  valued  at  rates  ranging  from  3  to  3|  per-cent, 
thus  giving  proof  of  the  common  desire  to  strengthen  the 
reserves,  so  as  to  meet  and  anticipate  the  diminution  in  the 
recuperative  power  of  investment  improved  at  compound  interest. 
In  this  connection  actuaries  have  to  be  careful  to  study  on  the 
one  hand  the  safety  of  the  institutions  committed  to  their  charge, 
whilst  not  neglecting,  on  the  other  hand,  to  avoid  doing  an 
injustice  to  present  claimants,  by  postponing  the  distribution  of 
profits  fairly  earned  to  the  undue  advantage  of  the  still  living 
policyholders  as  well  as  to  the  future  entrants.  The  point  has 
not  only  to  be  considered  in  regard  to  its  effect  in  the  future,  but 
with  reference  to  its  aspect  in  its  present  phase.  Also,  it  may  be 
admissible  for  one  company,  upon  a  careful  revision  of  all  the 
facts  connected  with  a  present  investigation,  coupled  with  the 
prospects  of  the  future,  now  to  reduce  its  valuation  to  a  2^ 
per-cent  basis  without  doing  an  injustice  to  any  of  the  interests, 
present  or  future,  confided  to  its  care ;  yet  it  may  be  equally  open 
to'  other  companies  differently   circumstanced    as    regards    their 
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mode  of  distribution  of  surplus^  or  from  other  legitimate  cause^  to 
defer  taking  the  step  of  valuing  at  a  rate  of  interest  so  far  below 
its  present  earning  powers,  or  of  those  in  probability  for  the  near 
future.  To  illustrate  my  meaning,  I  would  say  that  one  of  the 
main  reasons  assigned  for  valuing  at  2h  per-cent  is  that  within  a 
measurable  distance  consols  will  be  reduced  to  that  rate,  therefore, 
it  is  argued,  if  it  was  right  and  proper  to  have  valued  hitherto  at 
3  per-cent,  it  follows,  a  fortiori,  that  it  is  right  and  proper  now  to 
value  at  2h  per-cent;  against  that  view  it  may  l)e  said  that  the 
measurable  distaiu-e  for  such  a  diminution  of  earning  ])ower  is  not 
yet,  nor  in  the  near  future.  It  is  not  the  ground  on  which  we 
now  stand,  and  all  the  indications  thus  far  point  to  the 
probability  of  a  2i  per-cent  Government  Stock  not  reaching  an 
average  price  of  .€100  sterling  for  £100  of  stock  for  many  years 
to  come;  and  it  is  also  to  be  observed  that  although  it  is  true  that 
the  earning  power  of  other  investments  takes  its  tone  from  the 
price  of  Consols,  nevertheless,  the  amount  invested  by  insurance 
companies  in  British  Government  Securities  being  a  very  small 
fraction  compared  with  their  total  investments,  the  fact  of  Consols 
paying  only  2^  per-cent  cannot  be  taken  as  a  true  criterion  of  the 
likelihood  of  that  rate  of  interest  being  the  average  rate  of  the 
future  to  be  earned  by  their  funds,  taken  as  a  whole.  Thus  I 
venture  to  express  an  opinion  that  companies  are  perfectly 
justified,  in  carrying  into  effect  a  reduction  in  the  rate  of  interest 
assumed  in  their  valuations,  festina  lente — by  a  gradual  and 
cautious  process — and  with  due  deliberation,  and  this  whilst  still 
retaining  all  the  elements  of  strength  possessed  by  those 
companies  which  take  that  step  in  greater  haste. 

It  will  be  remembered  that,  in  the  earliest  days  of  this 
century,  the  foresight  of  our  predecessors  fixed,  by  prediction, 
the  future  average  earning  powers  of  interest  at  3  per-cent, 
and  the  prudent  men  amongst  them  consistently  based  their 
j)remiums  at  the  same  rate  as  they  estimated  their  liabilities,  and 
that,  although  we  are  all  these  years  nearer  to  the  accomplishment 
of  their  prophecy  of  a  reduction  to  8  per-cent,  the  wider  field  for 
investment  continuing  to  spread,  as  it  does,  over  safe  securities  in 
this  country  of  a  nature  not  then  extant,  or  even  dreamt  of  by 
our  predecessors,  and  also  to  the  modern  transmission  of  British 
capital  to  pastures  new  in  the  colonies  and  foreign  countries, 
formerly  unknown  to  investment,  enables  insurance  companies  to 
earn  a  rate,  less,  it  is  true,  than  in  the  days  of  the  past,  but  yet 
appreciably   in    excess    of   the    rate   still    assumed    by  the  great 
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majority  of  our  societies^  both  in  the  formation  of  our  premiums 
and  in  the  present  estimate  of  our  liabilities,  based,  as  they  should 
be,  on  the  probabilities  of  the  interest-earning  power  of  capital 
for  years  to  come.  The  indications,  however,  point  more  to  an 
assimilation  in  the  rate  of  interest  all  over  the  world  than  to  a 
sudden  drop  in  this  country.  Capital,  as  well  as  man,  is  becoming 
cosmopolitan,  and  the  difference  between  the  earning  power  of 
money  by  safe  investments  in  this  country  and  in  its  Colonies 
and  America  is  being  narrowed  year  by  year. 

Taken  in  connection  with  the  fact  of  the  fall  in  the  average 
rate  of  interest  being  probably  a  slow  and  gradual  fall,  I  would 
refer  to  its  effect  on  endowment  assurances,  and  to  the  injustice 
which  might  be  done  to  policyholders  insured  under  that  system, 
for  terms  of  short  duration,  by  too  ra])id  effect  being  given  in 
valuations  to  a  slowly-approaching  fact.  The  recipient  of  the 
sums  assured  10  years  hence  may  well  exclaim — "  "^Vhy  do  I 
"  receive  smaller  bonuses  now  because  the  interest-earning  power 
"  may  possibly  be  reduced  to  2i  pcr-cent  30  years  hence^^  ?  And 
this  same  question  might  be  asked  by  old  men  assured  for  the 
short  remainder  of  their  whole  lives,  and  during  which  the  higher 
rate  of  interest  will  continue  to  be  earned. 

The  only  way  to  answer  such  pertinent  questions  will  be  to 
take  great  care  that  the  mode  of  distribution  of  profits  is  arranged 
so  as  not  to  act  unduly  on  insurances  of  those  descriptions,  and, 
this  being  accomplished,  then,  after  the  passing  of  the  rubicon, 
by  a  reduction  in  the  rate  of  interest  assumed  in  any  one  valuation, 
at  the  next  ensuing,  and  at  all  subsequent  periods  of  allotment 
of  bonuses,  the  short-term  endowments,  as  well  as  whole-term 
insurances  on  aged  lives,  still  extant,  will  enjoy  in  common 
with  all  other  policies  the  full  advantage  of  the  enhanced 
profits  to  be  derived  from  the  wider  margin  thus  created  between 
the  reduced  rate  assumed  and  the  actual  interest  earned  by 
the  reserve  fund,  so  that  the  disadvantage,  if  any,  is  confined 
to  the  one  period  only  of  valuation  embraced  in  the  change  of 
rate. 

Whilst  on  the  subject  of  endowment  assurances,  I  would  refer 
to  the  interesting  study  now  commencing  as  to  the  extent,  if  any, 
to  which  the  mortality  experience  on  whole-term-of-life  assurances 
will  be  deteriorated  by  the  marked  increase  now  taking  place  in 
the  number  of  the  assured  by  policies  taking  effect  on  the  attain- 
ment of  fixed  periods  of  years  or  at  previous  death.  On  the  one 
band,  the  endowed  evince  a  belief  in  being  good  lives  by  backing 
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themselves  to  live  to  the  end  of  the  limited  term,  and  thus,  by 
withdrawing  themselves  from  the  whole-term-of-life  votaries,  may 
possibly,  by  their  own  selection  in  favour  of  the  company,  leave  a 
larger  leaven,  in  that  latter  class,  of  those  who  have  selected 
against  it;  but,  on  the  other  hand,  and  in  mitigation  of  the 
power  of  selection  from  opposite  standpoints,  may  be  taken  the 
growing  custom  of  relegating  lives  with  a  bad  family  history,  or 
of  deteriorated  constitution,  to  endowment  assurances,  as  a  haven 
for  easier  extra  premiums. 


Second  only  in  importance  to  the  formation  of  a  true  table  of 
the  mortality  amongst  assured  lives  of  this  period,  is  the  formation 
of  a  like  table  applicable  to  the  suspended  mortality  amongst 
annuitants,  until  they  have  arrived  at  ages  far  beyond  those 
assigned  to  them  if  measured  by  the  standard  of  ordinary  mortals 
who  have  not  retired  from  the  care  of  management  of  their  own 
capital,  or  of  that  still  larger  class  of  beings  who  have  no  capital 
to  manage.  Great  assistance  has  always  been  given  to  the 
elucidation  of  the  mortality  experience  of  annuity  lives  by  the 
publication  of  the  Government  statistics,  and  of  the  tables  deduced 
therefrom  by  the  successive  actuaries  of  the  National  Debt 
Office ;  but  there  is  a  growing  doubt  in  the  minds  of  actuaries 
attached  to  insurance  companies  granting  annuities,  whether  those 
tables,  however  stringent,  fully  meet  the  conditions  of  annuitants 
of  the  modern  type.  I  myself  hold  that  having  regard  to  the 
fact  that  a  preponderating  proportion  of  those  who  sink  their 
money  do  so  in  old  age,  it  is  necessary  in  order  to  arrive  at  the 
modern  rate  of  mortality  to  base  the  experience  on  the  results 
obtained  not  more  than  20  to  ."25  years  back,  and  thus  discard  the 
experience  of  a  period  now  passed  away,  and  possibly  inapplicable 
to  the  problem  now  before  us  of  ascertaining  whether  modern 
hygiene  and  sanitation,  or  other  potent  causes,  have  led  to  an  increase 
in  the  number  of  lives  attaining  to  extreme  old  age,  and  if  so, 
whether  that  intensity  of  power  of  existence  will  not  be  found  in 
all  its  fulness  of  strain  as  regards  annuitants,  proverbial  at  all 
times  for  their  staying  powers.  That  the  matter  is  of  great 
importance  to  insurance  companies  is  evidenced  by  the  fact 
mentioned  by  one  of  our  Vice-Presidents,  Mr.  Young,  in  a 
discussion  which  recently  took  place  in  these  rooms.  He  brought 
to  our  attention,  that  10  years  ago  the  annuity  payments  made 
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by  British  Offices  in  one  year  were  j£439,000,  but  that  last  year 
the  Board  of"  Trade  Returns  showed  that  they  had  increased  to 
£797,000. 

In  my  opinion  this  increase  is  likely  to  be  progressive — all  the 
indications  point  that  Avay.  I  ask,  therefore,  whether  it  is  not  time 
that  those  of  us  who  are  so  largely  interested  in  the  subject, 
should  not  combine  the  experience  of  our  respective  offices  in  the 
production  of  a  true  table  of  mortality,  applicable  to  the  annuity 
lives  of  insm-ance  companies,  as  found  by  modern  tests  of  modern 
experience. 

In  regard  to  the  granting  of  annuities,  it  has  seemed  to  me  a 
moot  point  whether  the  Government  and  life  companies  are 
altogether  wise  in  allowing  the  selection  against  themselves  in  its 
fullest  force  without  question,  and  without  any  attempt  at 
alleviation,  the  acceptance  of  all  proposals  turning  upon  the  mere 
proof  of  age  as  the  sole  information  rec(uired  upon  which  to  base 
the  rate  of  annuity.  In  life  assurance,  if  a  man's  father  and 
mother  have  died  of  consumption  we  decline  the  case,  or  accept  only 
at  an  increased  rate  of  premium.  Why,  then,  might  we  not  ask  for 
the  family  history  of  a  would-be  annuitant?  and  if  there  should 
be  a  marked  tendency  to  family  "staying  power'',  such  as  a  father 
and  mother  and  grandfathers  and  grandmothers,  having  lived  in 
their  generations  to  the  mature  ages  of  80  or  90,  why  not  decline 
to  cover  the  risk  of  the  proposer  following  the  sad  example  of  his 
ancestors?  Or,  if  in  a  more  limited  sense,  his  progenitors — or  his 
own  brothers  and  sisters  have  shown  a  less,  but  still  in  a  well 
accentuated  degree  a  predisposition  to  extreme  longevity — why 
not  follow  the  example  of  life  assurance  in  an  inverse  ratio,  and 
accept  only  at  a  rate  corresponding  to  a  less  age  than  the  actual 
age  attained?  Competition  more  than  any  other  cause  prevents 
these  safeguards  from  coming  within  tlie  possibility  of  ])ractical 
politics. 


It  is  already  within  your  knowl(;dge  that  the  Board  of  Trade 
some  months  since  addressed  a  communication  to  this  Institute, 
suggesting  that  the  time  had  arrived  for  contemplating  amend- 
ments of  the  Life  Assurance  Companies  Acts  of  Parliament,  and 
asking  for  our  advice  thereon. 

It  seemed  desirable  on  our  part  to  enquire  of  the  Board  of 
Trade  upon  what  points  relating  to  those  Acts  they  were  desirous 


1893.]  Openhif/  Address  by  the  President.  277 

of  receiving  advice,  so  that  our  attention  might  be  directed 
more  especially  to  giving  our  views  in  the  direction  in  which 
ameudineuts  might  be  deemed  necessary  or  desirable.  At  this 
juncture;  however,  the  Board  of  Trade  decided  not  to  proceed 
further  in  their  research,  and  it  can  well  be  understood  that 
coming  as  it  did  in  the  last  day  of  a  moribund  I'arliament  the 
question  should  be  temporarily  shelved.  It  was,  however,  fully 
understood  that  the  question  was  to  be  revived  on  the  advent  of 
the  now  re-elected  House  of  Commons.  It  is  believed  that  the 
Board  of  Trade  is  not  likely  to  desire  any  grave  or  heavy  changes, 
either  in  the  schedules,  or  in  the  statistics,  or  in  the  information 
supplied  under  the  existing  Act,  which  Act,  taken  as  a  whole,  has 
been  admirable  in  its  working  during  the  2.2  years  of  its  existence. 
It  has  been  practically  taken  as  a  model,  with  unimportant 
variations,  by  nearly  all  of  the  Colonies,  with  the  sole  exception 
to  the  contrary  of  Canada,  which,  guided  no  doubt  by  its 
propinquity,  pronounced  in  favour  of  the  system  of  supervision 
adopted  in  the  various  States  of  North  America.  It  would  seem, 
so  far  as  one  can  gather,  that  the  attention  of  the  Board  of  Trade 
is  directed  more  particularly  to  the  defects  in  the  Act  which  give 
such  unrestricted  scope  to  waste  and  spoliation  when  a  company 
is  being  wound  up,  or  its  contracts  diminished,  by  the  provisions 
of  the  Act;  and  it  seems  almost  incredible,  but  it  is  too  true,  that 
we  should  still  be  able  to  witness  the  disgrace  of  the  possibility  of 
one  captious  shareholder,  if,  indeed,  he  ever  was  a  shareholder, 
being  able  to  intlict  in  abortive  law  proceedings,  an  expenditure 
of  upwards  of  £30,000  upon  a  company  already  wrecked 
by  malversation,  but  struggling  to  give  as  good  salvage  as 
possible  to  its  unfortunate  policyholders.  Words  cannot  be 
too  strong  to  condemn  any  system  which  can  possibly  give  a 
loophole  to  such  cruel  wrong,  and  one  can  well  imagine  the 
desire  of  the  Board  of  Trade  to  protect  the  public  against  any 
recurrence  of  such  a  grave  scandal  as  the  one  now  commented 
on. 

In  regard  to  principles  of  the  Act,  as  well  as  to  the  less,  but 
still  important,  point  of  statistical  information  set  forth  in  the 
schedules,  the  Institute  has  already  had  before  it  the  excellent 
paper  read  by  Mr.  G.  King  {J.I.A.,  xxix,  481).  Some  of  his 
suggestions  might  be  adopted,  whilst  others  of  them,  useful,  no 
doubt,  to  the  statist  and  expert,  do  not  seem  to  make  for  the  real 
purpose  of  the  Act,  which  is  to  place  the  public,  as  succinctly  as 
possible,  in  possession  of  sufficient  facts  to  enable  it  to  understand 
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the  position  and  prospects  of  life  assurance  companies^  and  the 
principles  upon  which  they  are  conducting  their  business.  The 
public  demands  no  elaboration  of  statistics  confusing  to  the 
ordinaiy  mind.  There  is^  however^  no  doubt  that  there  are  some 
statistics  which  are  not  only  interesting  but  desirable  from  the 
public  standpoint.  Tims  it  has  been  suggested  by  a  former 
President  that  the  American  and  other  foreign  companies  should 
give  information  in  their  returns  as  to  the  amount  of  the  business 
transacted  by  them  in  the  United  Kingdom^  and  it  is  clear  that 
this  should  be  so^  as  the  abseuce  of  such  a  return  prevents  a 
proper  knowledge  of  the  total  amount  of  life  assurance  transacted 
in  this  country;  but;,  to  be  complete,  British  companies  should 
also  be  called  upon  to  state  the  amouut  of  business  they  transact 
out  of  the  Uuited  Kingdom,  otherwise  we  should  get  the  credit 
side  of  the  account  without  the  debit. 

When  the  time  arrives  for  a  general  enquiry  into  the  working 
of  the  Act,  this  Institute,  and  the  other  bodies  referred  to  by  the 
Board  of  Trade,  will  give  their  advice  and  their  cordial  support  to 
the  Government  authorities  in  their  endeavour  to  perfect  a  system 
which  has  already  conferred  great  benefit  both  to  the  public  and 
to  insurance  companies. 

It  is  w'orthy  of  note  that  the  Board  of  Trade,  in  addition  to  a 
like  communication  to  the  Faculty  of  Actuaries  in  Scotland,  has 
sought  also  the  advice  on  the  same  subject  of  the  two  other 
organizations  in  London — the  Actuaries'  Club  and  the  Life  Offices 
Association — both  of  which  bodies  share  with  this  Institute  the 
desire  to  respond  thereto  with  utility. 

Whilst  on  the  subject  of  those  kindred  institutions  working 
in  the  same  field,  and  often  with  the  same  object  and  at  the  same 
time,  I  would  express  the  desire,  the  constant  and  fervent  desire, 
I  have  always  had  to  see  those  three  bodies  acting  in  unison  for 
the  common  good. 

Your  late  President,  Mr.  Newbatt,  employed  all  the  strength 
of  his  clear  intellect  to  bring  this  consummation  about,  but  he 
has  told  us  in  his  opening  address  in  1890,  already  referred  to, 
that  he  came  to  the  conclusion,  reluctantly  but  clearly,  that  by  no 
device  of  which  he  was  cognizant  could  practical  efiect  be  given  to 
the  notion.  I  also  did  my  best  to  accomplish  this  result  by  a  plan 
which  I  submitted  to  the  Institute  at  the  time  of  the  inception  of 
the  Life  Managers'  Association.  My  views  thereon  had  already 
obtained  in  principle  the  adherence  of  the  Actuaries'  Club,  and 
my  efl"orts  then  came  so  near  to  success,  that  I  do  not  despair  of 
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the  future,  even  now,  and  in  lace  of  Mr.  Xcwbatt's  reluctant 
conclusion.  Opinions,  however,  differ  as  to  the  desirability  of  a 
fusion  even  if  it  could  be  attained,  for  another  of  our  eminent 
Presidents,  Mr.  Sutton,  whose  views  at  all  times  command  our 
respectful  consideration,  in  his  opening  address  in  1888,  in 
wishing  success  to  the  then  gestating  Life  Managers'  Association, 
"  hailed  its  approaching  birth  with  enthusiasm,  because  it  would 
"  reduce  to  an  absolute  minimum  the  possibility  of  the  Institute 
"  of  Actuaries  ever  being  diverted  from  its  original  objects  which 
"  may  be  briefly  described  as  educational  and  professional. '' 
Thus  Mr.  Sutton  relegated  all  questions  of  practice,  which  he 
termed  "^^ burning  questions'^,  to  that  association  which  has  not 
inappropriately  chosen  for  its  place  of  deliberation  and  discussion 
the  committee  rooni  of  the  Associated  Fire  Offices;  but  I  would 
submit  that  these  current  and  practical  questions,  said  to  be 
"burning  questions'^,  are  merely  the  incandescent  lights  of  life 
assurance,  and  I  would  fain  switch  them  on  to  this  hall  in  Staple 
Inn.  They  are  home  questions,  and  not  foreign  to  the  spirit  of 
this  Institute. 

It  has  been  pointed  out  by  that  sound  actuary  in  practice  as 
well  as  in  theory,  Mr.  Bailey,  that  this  Institute  was  established 
"  as  a  scientific  and  practical  association  because  on  a  scientific 
"  basis  alone  could  its  investigations  be  properly  conducted, 
"  and  practical  because  it  was  to  concern  itself  with  the 
"  monetary  affairs  of  actual  life,  and  at  the  same  time  to 
"carefully  avoid  interference  with  the  conduct  of  any  existing 
"  institutions." 

Now  these  are  precisely  the  lines  upon  which  are  conducted 
the  proceedings  both  of  the  Actuaries'  Club  and  of  the  Life 
Offices  Association.  Our  Charter  has  clearly  defiued  the  duties 
of  this  Institute,  and  has  confined  it  within  its  educational 
and  scientific  limit;  but  I  do  not  find  any  bye-law  prohibiting 
the  Institute  from  an  intimate  relationship  with  other  societies 
devoted  to  the  practical  application  of  our  science,  or  preventing- 
the  Institute,  as  the  alma  mater,  to  affiliate  to  itself  the  now 
scattered  energies  of  the  three  several  bodies.  All  the  members 
of  the  Actuaries'  Club  are  Fellows  of  the  Institute,  and  if  with  the 
members  of  the  Life  Offices  Association,  whether  Fellows  or  not, 
and  of  the  Council  of  the  Institute  or  other  ^vorking  committee 
thereof,  there  could  be  formed  a  concentrated  body,  taking  the 
shape  of  a  standing  working  committee,  which,  with  its  unanimity 
of   action,  could    be  grafted    as   an   affiliated    branch   upon  this 
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good  old  Institute  tree,  it  would,  I  feel  confident,  bear  good 
fi-uit  to  be  enjoyed  in  the  seasons  to  come,  and  there  would 
thus  be  accomplished  a  unity  of  purpose  and  a  unity  of  action 
to  check  the  centrifugal  effect  of  modern  competition,  and 
bring  us  into  that  true  accord  which  would  be  good  for  us  and 
beneficial  to  the  insuring  public.  It  has  been  said  with  much 
weight  that  scientific  theory  should  not  meddle  with  the  details  of 
practice.  My  proposition  is  that  theory  and  practice  should 
combine  so  as  to  discountenance  malpractice. 


We  had  this  summer  the  pleasure  of  welcoming  to  these  shores 
that  accomplished  actuary,  Mr.  D.  P.  Fackler,  the  lately-elected 
President  of  the  Actuarial  Society  of  America,  in  succession  to 
Mr.  Sheppard  Homans,  whose  able  life  has  been  devoted  to  the 
solution  of  the  problems  which  engage  our  profession.  Mr.  Fackler, 
at  a  recent  meeting  of  the  National  Insurance  Convention  held 
in  America,  read  a  paper  on  the  ''  Limitation  of  the  Business 
of  Life  Insurance  Companies'^,  in  which  he  held  that  "  many  have 
"  grave  fears  of  bad  results  if  the  largest  companies  are  allowed 
"  to  continue  to  grow  indefinitely,  and  if  any  fair,  open-minded 
"person  thinks  these  fears  groundless,  he  must  certainly  admit 
'^that  he  can  conceive  that  some  companies  might  by  some 
''  possibility,  grow  to  such  vast  size  that  their  assets  and  affairs 
"  could  not  be  perfectly  managed  by  their  officers,  supervised  by 
"  their  directors,  and  examined  by  state  insurance  officials  .  .  . 
"  so  that  they  would  no  longer  yield  the  best  attainable  results 
''  for  their  own  policyholders.^'  And  Mr.  Fackler  states  that  ''  an 
''  esteemed  friend  of  his,  an  officer  of  one  of  the  largest  companies, 
"once  remarked  to  him  privately  that  life  insurance  is  the  only 
"  business  in  which  competition  has  not  benefited  the  public." 
Further,  Mr.  Fackler  states :  ''  Our  life  companies  are  becoming 
"  vast  financial  corporations,  and  may  become  a  source  of  danger 
"  to  the  commonwealth  by  reason  of  the  vast  money  power  lodged 
"  in  the  hands  of  a  few  men,  probably  one  man  in  each  company, 
"  and  be  held  that  the  power  might  be  used  to  influence  legislature 
''or  to  affect  the  money  market.  It  is  easy  to  imagine  very 
"  startling  possibilities  when  our  life  companies  shall  attain  their 
''probable  future  size",  and  his  conclusion  is:  "As  it  has  been 
"  shown  that  any  great  further  increase  in  the  size  of  our  largest 
"  life  companies  will — to  put  it  mildly — -benefit  neither  policy- 
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'Miolders  nor  the  public^  and  that  such  increase  serve  only  the 
"ambitions  of  some  managers^  and  the  pecuniary  interests  of 
"certain  agents  who  could  not  do  so  well  with  some  other 
"companies";  and  he  asks  "  should  not  every  disinterested  person 
"favour  the  needed  legislation"?  The  suggestion  which  he 
makes,  and  the  legislation  which  he  recommends  to  the  several 
states  is,  that  "when  any  company  shall  have  attained  assets  of 
"200  millions  (dollars)  it  will  be  liable  to  get  into  a  condition  of 
"  unwieldincss  if  allowed  longer  to  push  for  new  business,  and 
"shall  therefore  no  longer  be  licensed  to  employ  agents  or 
"  solicitors,  leaving  the  citizens,  however,  free  to  obtain  insurance 
"  in  such  a  company  if  they  wish  to  do  so/' 

Much  of  this  reasoning  is,  no  doubt,  inapplicable  to  this 
country,  as  our  State  officials  do  not  enjoy  the  freedom  which  the 
official  class  has  in  America  to  control  the  freedom  of  the  citizen; 
but  who  can  say,  from  the  American  point  of  view,  that 
Mr.  Fackler  is  wrong  in  his  conclusions  ? 

It  has  been  experienced  in  that  country  that  individual 
plutocrats  have,  by  the  unlimited  wealth  which  they  command, 
been  able  to  control  railway  and  other  finance,  and  it  may 
possibly  be  dreaded  that  insurance  companies  also,  having 
enormous  accumulations,  may,  by  the  effect  of  that  power 
wrongly  wielded,  control  and  overshadow  the  investment  of 
capital,  and  it  may  follow  a  fortiori  that  such  overgrown  insti- 
tutions should  be  checked  by  State  limitation  to  unthreatening 
dimensions. 

It  does  occur  to  me  also,  in  the  inner  consciousness  of  my 
logical  reasoning,  that  if  some  of  those  institutions  are  already  in 
their  own  more  immediate  domain  too  large,  why  do  precisely 
those  companies,  whose  bulk  is  commented  on  by  Mr.  Fackler, 
seek  for  further  increase  in  these  small  islands,  and  continue  to 
employ,  so  far  as  I  know,  agents  who  are  remunerated  ?  And 
the  thought  conies  unbidden  of  that  tale  taught  us  in  our  vouth 
of  the  ancient  Briton  made  captive,  who,  seeing  outspread  the 
glory  and  power  of  Rome,  enquired,  "Why  does  a  people 
"  possessed  of  such  magnificence  at  home  envy  me  my  humble 
"  cottage  in  Britain  V 

Far  from  decrying  healthy  competition,  we  welcome  fellow 
labourers  in  the  cause,  whether  from  the  east  or  from  the  west ; 
and  it  may  well  be  that  when  those  leviathans  who  are  now 
sporting  themselves  in  these  latitudes  feel  too  plethoric  and  are 
in  a  fit  state  to  gracefully  retire  from  this  field  which   has   no 
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ring-fence,  they  may  send  to  these  pastures  some  of  their  smaller 
institutions  for  honourable  competition,  at  an  equal  ratio  of 
expenditure,  with  com])anies  of  their  own  size  and  of  their  own 
aspirations;  and  if  they  could  throw  more  assurance  and  less 
tontine  into  their  methods,  it  would  tend  to  a  perpetuation  of  the 
true  principle  of  life  assurance  as  apart  from  thrift  in  the  shape 
of  investment. 

If  it  may  be  admitted  that,  however  unlikely  in  this  country, 
in  America,  companies  may  possibly  exceed  their  natural  growth, 
may  it  not  also  be  remarked  that  it  is  possible  in  these  islands  for 
our  companies  to  remain  too  stunted  in  themselves,  separately, 
and  that  it  may  be  right  for  them,  of  their  own  free  will,  and 
apart  fi-om  Government  interference,  to  seek  expansion  by 
combination  with  other  of  our  institutions  possessing  more  vigour 
and  power  of  expansion. 

For  very  many  years,  and  arising  from  the  experience 
engendered  by  a  right  principle  wrongly  directed,  there  was  a 
strongly-felt  prejudice  against  amalgamations;  but  time  and 
common  sense  have  brought  us  back  to  the  conviction  that  it  is 
not  amalgamation  itself,  but  the  neglect  of  the  standard  princi])les 
which  should  guide  such  transactions  that  in  former  days  brought 
amalgamations  into  temporary  condemnation,  for  what  can  be 
truer  than  the  abundantly-proved  fact  that  the  fusion  of 
separate  companies,  when  honestly  carried  out  and  perpetuated, 
has  provided  a  haven  of  safety  and  of  good  results  to  the 
assured,  arising  out  of  the  economization  of  expenditure  and 
the  concentration  of  energy  upon  a  condensed  field  of  opera- 
tion. 

1  feel  constrained,  however,  to  remark  that  the  question  of 
amalgamation,  with  its  balance  of  advantages  and  disadvantages, 
has  to  be  approached  with  the  greatest  care  and  circumspection; 
for  unless  the  objective  point  of  the  fusion  be  economy,  coupled 
with  efficiency,  far  better  for  the  smaller  company  to  plod  on  than 
to  Sa^-if^ce  ti^e  prospects  of  its  policyholders  to  the  bewildering 
dazzle  of  big  figures,  wrongly  obtained  by  abnormal  expenditure. 
Looking  back  qQ  years,  there  were  five  of  the  tritons  of 
assurance  which  atticr-ted  to  themselves  the  minnows  who  were 
swimming  around  them.  Three  of  those  tritons  have  been  caught 
into  the  meshes  of  bankrup*^^cy  because  they  represented  all  that 
is  evil  in  %jiialgamation — exiravagance,  mismanagement  and,  in 
one  case,  malversation ;  the  two  remaining  have  taken  rank  with 
the  best  of  our  institutions  because  they  have  represented  all  that 
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is   good    in    amalgamation — economy,  good    administration    and 
honesty  of  purpose. 


Also  coming  to  us  from  America,  and  with  much  sounding  of 
the  trumpet,  have  arrived  those  offsprings  of  the  west,  born  of 
our  likeness  and  yet  unlike,  the  semblance  of  us  but  not  with  us, 
appealing  to  the  public  on  the  common  ground  of  thrift  and 
provision  for  the  generation  to  come,  promising  in  the  words  of 
the  tempter  a  like  result  at  one-half  of  the  cost,  endeavouring  to 
supplant  a  fixed  mathematical  quantity  by  an  annual  assessment, 
and  leading  the  proposer  to  infer  that  all  claims  will  be  met 
without  increasing  his  original  annual  premium,  instead  of 
pointing  out  that  the  only  prospect  an  assessment  company  has 
of  meeting  the  claims  at  death  of  all  those  on  its  register  will  be 
by  being  able  to  assess  an  increasing  premium  ultimately,  far  in 
excess  of  the  level  premium  applicable  to  ordinary  life  assurance; 
but  such  increasing  assessments  are  unbinding  on  the  policyholder 
and  not  susceptible  of  enforcement,  therefore,  to  be  responded  to 
by  the  strong  and  healthy  just  so  long  as  the  assessment  note 
shall  not  be  crescendo,  and  leaving  to  the  weak  and  to  the  dying 
the  cold  comfort  of  empty,  unreplenishable  cofFei-s. 

And  what  do  such  companies  say  of  us  ? — the  old  companies  of 
the  time-tried  system  of  level  premiums — I  quote  from  one  of  their 
prospectuses. 

"Reserve  Funds. — If  additional  evidence  were  needed  to 
"  prove  that  the  charges  made  by  existing  offices,  are 
"  out  of  all  proportion  to  the  risk  incurred,  it  need 
"  only  to  be  stated  that  the  British  life  offices  have 
"  now  accumulated  out  of  surplus  premiums  more  than 
"  £150,000,000." 

Thus  they  hold  that  it  is  wrong  for  us  to  have  in  hand  a  good 
and  sufficient  reserve  to  accumulate  in  order  to  meet  our  liabilities. 
Like  traders,  we  issue  promissory  notes — for  what  are  life  policies 
but  promissory  notes — subject  to  a  due  pei-formance  of  the 
contract.  At  death  we  promise  to  pay  the  sum  assured  and  ice 
provide  therefor. 

If  we  were  engaged  as  those  institutions  are  in  that  transparent 
travesty  of  assurance  for  life,  called  assessmentism — in  all  its 
happy-go-luckiness — then,  no  doubt,  we  should  proceed  from  year 

u  2 
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to  year,  and  from  hand  to  mouth,  with  nothing  in  reserve  but 
disappointment  and  ultimate  disaster.  Assessmentism  at  its 
best,  may  be  Hkened  to  a  magic  lantern.  The  oil  to  lighten  it  up 
is  the  annual  assessment.  The  lantern  throws  a  shadow  on  a 
white  sheet,  which  takes  the  shape  of  a  policy.  The  supply  of  oil 
lasts  for  one  year  certain,  and  the  shadow  remains  on  the  sheet, 
and  is  equal  to  a  palpable  form  for  that  space  of  time — and  from 
year  to  year — but  the  oil  becomes  dearer  and  dearer,  and  when 
too  dear,  le  jeu  ne  vaut  plus  la  chandelle  and  the  supply  stops. 
There  is  no  tank  containing  an  appreciable  reserve  of  oil — the 
lantern  is  extinguished — the  blank  sheet  is  there,  but  where  is 
the  shadow?  The  shadow  was  a  dissolving  view:  the  policy  on 
the  slide.  And  yet  a  certain  section  of  an  unthinking  public  arc 
lured  from  the  firm  ground  of  life  assurance  to  the  quicksand  of 
assessmentism. 


Apart  from  the  main  questions  which  at  the  present  time  more 
immediately  affect  the  business  of  life  assurance,  there  is  the 
cognate  topic  of  old  age  pensions,  with  all  its  ramifications  of 
proposed  state  aid,  with  all  its  official  and  non-official  expressions 
of  opinion,  with  the  criticisms  thereon  of  men  political,  of  men 
statistical,  and  of  men  of  many  grades  and  positions,  each  of  them 
anxious  for  the  well-being  of  his  suffering  fellow  creatures,  all  of 
them  anxious  to  suggest  his  own  specific  panacea  against  all  evil, 
and  none  of  them  apparently  able  with  entire  success  to  grapple 
the  immense  difficulties  which  beset  the  path  of  the  philanthropist 
who  takes  as  his  task  to  controvert  the  truism  "that  the  poor  shall 
be  always  in  our  midst."  To  alleviate  the  misfortune  of  the  aged 
poor  is  worthy  of  the  noble  effort  which  is  being  made  in  this 
and  other  countries,  and  it  may  well  be  hoped  that  some  plan  may 
commend  itself,  whereby  encouragement  may  be  given  to  self-help 
in  a  form  not  repugnant  to  self-reliance. 

The  question  having  been  already  disposed  of  to  some  extent 
in  Germany,  in  Denmark,  in  Russia  and  other  countries  with 
more  or  less  success,  it  may  be  hoped  that  in  our  own  land 
proverbial  safety  may  be  found  in  the  multitude  of  councillors, 
and  that  the  Government  may  prove  itself  equal  to  the  solution 
of  the  problem  of  ameliorating  the  condition  of  the  poor  and 
helpless,  as  well  as  in  aflFording  encouragement  to  those  who  are 
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able  and  vvilliug  to  provide  tor  the  rainy  day  out  of  tlicir  own 
hard  savings^  and  this  without  loss  to  their  own  self-respect. 

The  task  of  the  Government  is,  however,  by  no  means  an  easy 
one.  If  it  were  itself  to  endeavour  to  establish  a  Government 
State  Help  Insurance  Department,  it  is  more  than  likely  that 
history  would  repeat  itself,  and  it  would  fall  as  flat  upon  the 
country  as  the  already  existing  Insurance  Department  of  the  Post 
Office,  which  apparently  has  been  called  into  being  to  clearly 
demonstrate  the  inability  of  a  State  department,  however  well 
administered  internally,  to  compete,  passively,  with  the  active 
efforts  of  joint-stock  and  mutual  enterprise. 

It  would  thus  appear  that  unless  at  this  juncture  the 
Government  were  to  be  prepared  to  enter  into  an  active  and 
far-spreading  propaganda  of  State-provided  old  age  pensions, 
their  effort  would  meet  a  like  inglorious  fate  to  that  of 
Government-jjrovided  assurance  hidden  in  this  country  under  a 
bushel.  State  insurance,  or  State  pensions,  to  be  effective  would 
have  to  be  taken  to  the  people — the  people  towards  w'hom  those 
blessings  are  intended  to  flow  are  too  burdened  with  work,  or  too 
apathetic,  to  seek  for  any  hidden  light.  The  workman  reposing 
from  his  day  of  toil  will  not  trudge  to  deposit  his  hard-earned 
penny,  even  to  find  it  in  conjunction  with  another  subsidized 
penny  from  the  State — he  must  be  waited  on,  and  be  persuaded 
thereto,  by  the  ever  active  and  ever  watchful  agent  of  the 
industrial  company  or  benefit  society. 

Thus,  unless  the  Government  were  to  establish  a  vast  depart- 
ment, with  ramifications  all  through  the  country,  and  a  standing 
army  of  propagandists  and  other  satellites,  its  efforts  would  be 
nugatory  to  that  enormous  section  of  the  public  which  lives  from 
hand  to  mouth. 

The  difficulties  which  the  Government  of  any  country  has  in 
carrying  out  State  aid  are  immense,  even  in  a  country  like 
Germany,  where  ''Laws  of  lusui'ance  against  Invalidity  and  Old 
Age"  can  be  passed  and  made  compulsory,  and  as  so  ably 
commented  on  in  our  Journal  by  Mr.  T.  E.  Young  {J. I. A.,  xxix, 
269);  but  they  become  almost  iusu])erable  and  practicable  only  to 
a  limited  extent  in  a  country  like  England,  in  which,  to  use  the 
forcible  language  of  jNIr.  Ralph  P.  Hardy,  "we  have  not  been 
drilled  into  obedience,  or  dragooned  into  civility. ^^  This  hypothesis 
is  quite  borne  out  by  the  advanced  wing  of  socialism,  and  with 
even  greater  intensity  by  the  still  more  advanced  wing  of  anarchism, 
which,  believing   more   in   helping  itself  than  in  self-help,   will 
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accept  110  Government  aid  even  to  its  own  well-being:  whilst  to 
these  fervid  objectors  must  be  added  many  of  the  ^veil-conditioned 
members  of  existing;  beneiit  societies^  who^  strong  in  the  manly 
independence  of  genuine  self-lielp  and  self-reliance,  view,  not 
without  apprehension,  any  approach  to  relief.  State  or  otherwise, 
unearned  by  their  own  right  hands. 

To  these  latter  would  be  the  reply — It  is  to  your  own  right 
hands  you  do  owe  such  aid,  and  it  is  in  recognition  of  your  own 
merit  that  the  State  seeks  you  out  for  reward.  There  are  many 
to  whom  this  axiom  would  be  acceptable,  but  there  are  others, 
and  probably  a  majority,  who  would  prefer  to  ])lod  on  in  the 
independence  generated  by  the  individual  coufidence  of  self- 
support,  and  who  holding  these  views  enter  their  protests  against 
State  interference. 

In  a  recent  discussion  which  took  place  in  this  hall,  I  ventured 
to  express  an  opinion  that  self-help  and  thrift  would  continue  to 
do  more  than  any  scheme  which  could  be  devised  either  in  this 
room  or  in  the  higher  tribunal  of  the  House  of  Commons,  and 
that  history  would  be  likely  to  repeat  itself,  in  that  these 
discussions,  however  interesting,  would  be  still  within  the  range 
and  not  outside  the  range  of  academic  discussions  as  to  what 
would  be  best  for  the  aged  indigent  members  of  the  British  public. 

Subsequent  events  have  still  further  confirmed  me  in  that 
view.  I  am  far  from  saying  or  thinking  that  nothing  will  be 
done,  or  that  some  progress  will  not  be  made,  but  the  tinal 
solution  of  the  main  problem  of  what  is  best  to  be  done  for  its 
accomplishment  will  remain  over  for  a  period  about  midway 
between  the  Greek  kalends  and  the  millennium — no  scheme, 
however  well  ordered,  will,  until  that  period  be  attained,  ever  be 
so  far-seeing  as  to  provide  for  all  the  mutations  of  suffering 
humanity,  and  it  will  be  well  for  this  country  when  it  re-opens  its 
eyes  to  the  fact  that  it  is  already  provided  with  all  the  machinery 
of  w'ell-devised  Poor  Laws,  and  that  some  of  the  superfluous 
energy  and  talent  which  are  now  running  into  the  vortex  of 
pension  schemes,  might,  with  propriety,  be  better  employed  in 
seeing  to  the  proper  administration  of  those  Laws,  and  to  an 
enlightened  revision  thereof  when  found  to  be  defective  or 
inapplicable  to  modern  requirements.*    Personally,  I  believe  more 

*  Since  these  remarks  were  in  type,  it  has  heeu  announced  that  a  Royal 
Commission  will  be  appointed  shortly  to  consider  whether  any  alterations  in  the 
system  of  Poor- Law  relief  are  desirable  "in  the  cases  of  persons  whose  destitution 
is  occasioned  by  incapacity  for  work  resulting  from  old  age." 
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in  such  a  reform,  in  the  direction  of  help  to  the  helpless,  than  in 
the  universal  applicability  of  these  present  attempts  at  State  aid 
to  those  who  are  able  and  willing  to  help  themselves;  but  it  is 
fervently  to  be  wished  that  whatever  scheme  may  ultimately 
become  law  it  will  deal  comprehensively  with  other  misfortunes  of 
humanity  besides  that  of  attaining  the  age  of  65, 

There  are  such  things  as  sickness,  and  incapacity  for  work, 
and  want,  and  misery,  even  before  attaining  to  that  mystic  age. 
At  a  recent  meeting  of  the  British  Association,  Sir  Charles 
Freeman  tie,  the  able  President  of  the  Section  on  Economic 
Science  and  Statistics,  questioned  doubtingly  as  regards  the 
attainment  of  a  pension,  "whether  a  man  under  such  circum- 
"  stances  would  feel  a  glow  of  moral  superiority  and  of  conscious 
"pride  in  his  manhood",  and  he  thought  that  the  motto  of  such 
an  one  would  only  vary  the  epicurean  expression  "  Let  us  eat  and 
"drink  for  to-morrow  we  die",  to  "Let  us  eat  and  drink  for 
"  to-naorrow  (that  is  when  we  complete  our  65tli  year)  we  shall 
"get  our  pension  of  five  shillings  a  week." 

To  this  aphorism  I  myself  would  add,  how  will  it  be  if  I 
have  nothing  to  eat  or  drink  on  the  eve  of  that  to-morrow  when 
I  shall  attain  the  age  of  65  ?  Starving,  and  without  a  roof  to 
cover  my  head,  knocking  at  the  workhouse  door  in  search  of 
skilly  and  rest,  of  what  avail  will  it  be  to  tell  me  through  a 
grating  that  I  shall  have  live  shillings  a  week  if,  and  when,  I 
shall  attain  the  age  of  65  ?  In  that  connection  I  trust  that  some 
modification  might  be  made  in  the  age  to  be  attained;  the 
struggling  workman  may  find  difficulty  to  struggle  on  to  65 — 
which  for  a  mechanic  is  an  advanced  age — without  assistance. 

The  Old  Age  Relief  Bill,  in  Denmark,  fixes  the  age  at  the 
60tli  year,  at  which  age,  when  the  individual  is  unable  to  pi'ovide 
himself  and  those  immediately  dependent  upon  him  with  the 
necessaries  of  life,  he  nuiy,  under  certain  conditions,  have  old  age 
relief  granted  to  him — whilst  in  Russia,  one  of  the  rules  for 
regulating  the  position  of  workmen  employed  in  the  mines 
belonging  to  the  Crown  qualifies  him  for  a  full  old  age  pension 
when  he  has  had  35  years  of  service,  irrespective  of  age  attained, 
and  even  for  lesser  periods  of  service  he  becomes  entitled  to  a 
pension  according  to  a  graduated  scale. 

Following  on  to  all  that  has  already  been  uttered  and  written 
by  statesmen  and  statists  on  this  subject,  it  may  still  be  open  to 
some  fortunate  member  of  this  Listitute  to  devise  a  scheme 
embracing  all  that  is  good,  and  discarding  all  that  is  evil  in  the 
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attempt  to  supplemeut  self  aid  and  thrift  by  Government 
assistance;  bnt  to  me,  from  tliis  chair,  and  ou  the  present 
occasion,  it  devolves  only  to  oifer  to  you  these  few  observations 
on  what  may  be  termed  the  great  social  question  of  the  day, 
and  I  will  only  further  advert  to  the  fact  that  in  our  capacity 
of  actuaries,  our  interest  lies  not  so  much  in  devising  schemes 
as  in  counting  their  cost — and  in  that  connection  we  are  all 
under  great  obligation  to  our  learned  coadjutor,  Mr.  K.  P. 
Hardy,  for  his  paper  '^  On  the  Fovmulse  for  determining  the 
"  Value  of  Benefits  according  to  the  Principle  of  Collective 
"  Assurance^^  [J.I. A.,  xxx,  79),  a  contribution  which  will  be  of 
much  help  to  us  in  such  calculations. 

Whilst,  however,  we  may  be  usefully  and  scientifically 
employed  in  counting  the  cost,  we  ought  never  to  dismiss  from 
our  minds  that,  however  great  may  be  the  obligation  entailed  ou 
the  country  by  such  onerous  engagements,  it  is  not  primarily  a 
question  of  having  a  sufficient  reserve  in  hand,  as  it  would  be  if 
undertaken  by  mutual  or  joint -stock  enterprise.  Ou  the  contrary, 
it  is  a  question  of  taxation,  in  which  a  strong  Government  of  a 
wealthy  country  can  enforce  a  true  assessment,  instead  of  the  puny 
assessmentism  of  those  joint-stock  companies  or  mutual  societies, 
which,  aping  assessment,  have  no  power  to  assess. 

Although  a  reserve  fund,  in  the  ordinary  acceptation  of  that 
term,  would  not  be  required  by  the  Go\ernment,  I  am  fully  alive 
to  the  fact  that  however  rich  and  prosperous  this  country  is,  it 
behoves  its  legislators  to  reckon  up  the  cost  of  the  sacrifice  and 
not  incur  too  heavy  a  burden,  for  State  aid  will  not  remove  the 
poor  from  us,  and  these  new  obligations  will  come  as  an  additional 
tax  to  that  required  for  the  administration  of  the  present  Poor 
Laws,  as  it  will  be  merely  aid  and  subsidy  to  those  who  at  present, 
however  inadequately,  are  already  self-aiding,  and  already  mainly 
independent  of  parish  relief,  and  will  therefore  not  appreciably 
diminish  existing  charges  in  that  respect. 

Therefore  there  should  be  the  greatest  care  exercised  in 
legislating,  so  that  the  new  obligations  do  not  fall  too  heavily  on 
those  classes  of  the  public  who  deserve  as  well  of  their  country  by 
working  with  their  heads,  as  do  those  who  work  with  their  hands, 
for  their  own  support  and  for  the  commonwealth. 
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Returning  now  to  our  own  avocation,  I  would  remind  you 
that  it  was  brought  prominently  to  our  attention  some  years  ago, 
by  one  of  our  leading  authorities,  that  we  were  traders.  If  there 
could  have  been  any  doubt  on  that  point  in  those  pristine  days, 
all  such  lingering  feeling  must  have  been  since  dispelled,  for 
there  are  daily  and  increasingly  manifest  signs  that  we  are 
following  other  traders  in  the  means  adopted  to  catch  on  to  the 
public,  so  as  to  dispose  of  our  goods.  Thus,  we  see  offered 
"  double  benefits ",  for  which  double  premiums  have  to  be  paid 
for  the  double  enjoyment  to  be  derived  therefrom,  and  again, 
instead  of  granting  good  old  "  deferred  annuities  ",  the  pubhc 
are  invited  to  make  their  old  age  easy  by  securing  "perfected 
pensions.'^  Some  of  us,  too,  are  good  enough  to  give  them  the 
goods  they  purchase  at  "prime  cost'^  or  at  "cost  price '^,  that  is 
to  say,  the  goods  are  delivered  for  just  what  they  cost  the  public. 
Then  there  are  others  of  us  who  profess  to  part  with  our  wares 
"  under  cost  price."  These  modes  of  expressing  ourselves  may 
be  all  very  right  and  proper  and  technical  in  the  language  of 
actuaries,  but  in  our  capacity  of  traders,  in  our  legitimate 
occupation  of  catching-on  to  supply  a  public  want,  it  may  occur 
to  the  public  that  our  language  should  be  that  understood  of  the 
people.  If  a  trader,  having  no  other  means,  vends  his  goods  at 
cost  price,  or  at  prime  cost,  he  may  find  himself  incontinently 
enjoying  his  otium  sine  diynitate  in  a  house  with  no  work  to  do, 
and  at  the  cost  of  an  ungrateful  country;  or,  if  bent  on  disposing 
of  his  wares  "under  cost  price",  then,  by  one  of  those  strange 
evolutions  of  bimetallism,  his  sovereign  becomes  evolved  into  an 
exchangeable  commodity  at  a  ratio  of  less  than  twenty  shillings 
in  the  pound. 

These  and  sundry  other  modern  modes  of  obtaining  an  intlux  of 
business  of  varied  kinds  may  be  good,  bad  or  indifferent,  but  in  its 
grand  simplicity  commend  me  to  the  old-fashioned  whole-terni-of- 
life  policy  in  all  its  unselfishness  and  self-denial;  and  I  always  derive 
comfort  from  a  perusal  of  the  Board  of  Trade  Returns,  showing 
that  although  other  just  modes  of  thrift,  such  as  providing  for 
self-comfort  in  old  age,  are  gaining  ground,  the  greater  proportion 
of  the  insuring  public  still  tread  the  path  of  provision  for  their 
families,  as  it  did  in  the  days  of  our  early  teaching,  by  effecting 
policies  payable  at  death  unsubjected  to  the  chance  run  by 
the  recipients  of  endowment  assurances,  who  may  lose  in  their 
own  lifetime,  by  injudicious  investment,  the  provision  which  they 
intended  for  their  surviving  dependents. 


290  Opening  Address  by  the  President.  [Jan. 

There  is  nothing  derogatory  in  our  trading  propensities  or  in 
being  honest  traders,  but  there  is  also  the  higher  and  brighter 
side  of  our  vocation,  and  which  entitles  us,  as  actuaries,  to  take  our 
rank  as  a  profession.  Trained  by  education  to  a  mathematical 
and  practical  knowledge  of  oui-  science,  we  claim  to  take  rank 
with  other  bodies  larger  in  number,  and  more  prominently  before 
the  public  than  ourselves,  but  not  more  zealous  than  we  are  to 
carry  out  the  respective  work  of  our  professions  for  the  welfare  of 
our  fellow  men.  To  us  is  confided  the  responsibility  of  seeing  to 
the  safety  of  the  principles  upon  which  are  based  the  calculations 
on  which  life  assurance  is  conducted,  and  to  making  the  necessary 
calculations  with  mathematical  precision.  When  we  reflect  that 
upon  the  truth  of  those  principles,  and  upon  the  accuracy  of 
those  calculations,  there  is  dependent  the  very  stability  of  the 
companies  which  employ  us,  as  well  as  the  bread  of  the  widow 
and  the  orphan,  it  is  a  responsibility  which  we  assume  with  no 
lightness  of  heart,  except  that  arising  from  the  consciousness  of 
faithfully  using  our  technical  knowledge  to  safeguarding  the 
great  interests  confided  to  us. 

Let  us  also  take  pride  in  the  still  higher  and  still  brighter 
mission  of  the  manager  or  actuary,  or  other  official  or  agent — 
that  of  preaching  the  gospel  of  life  assurance.  I  make  use  of  this 
expression  in  all  humility,  but  in  what  consists  the  gospel?  Does 
it  not  consist  in  doing  one's  duty  to  God  and  towards  our  neigh- 
bour? And  I  ask  what  duty  to  one's  neighbour  is  more  unselfish 
or  more  self-denying  than  to  make  a  provision  for  the  helpless, 
by  life  assurance,  and  thus  to  snatch  the  widow  and  the  fatherless 
from  the  cold  mercies  of  the  world. 

And  now  before  I  conclude  these  personal  views  which  I  have 
ventured  to  enunciate  on  this,  the  first  occasion,  of  my  occupying 
the  chair  of  our  general  meeting,  I  would  say  a  few  words  of 
encouragement  to  my  younger  friends  whom  1  see  around  me, 
students,  associates  and  also  fellow-actuaries,  though  unattached 
in  that  capacity  to  their  respective  companies. 

In  the  old  days  gone  by  it  was  held  by  some  of  our  profession 
that  this  Institute,  however  well  meaning,  was  on  a  wa-ong  path 
in  educating  too  large  a  number  of  its  members  to  the  point  at 
which  they  became  actuaries  by  examination,  for  it  was  foreseen  with 
that  mathematical  precision  inherent  to  our  craft,  that  there  would 
in  course  of  time  be  more  actuaries  than  there  are  institutions  to 
confer  appointments  of  that  standing  upon  them.  This  safe  and 
certain  prophecy  has  long  since  been  fulfilled,  but  fulfilled  only  as 
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a  self-evident  fact,  and  as  a  fact  which  does  nut  iuipuirn  the 
wisdom  of  the  originators  of  the  Institute,  nor  shake  the  confidence 
of  their  successors  in  the  immense  bent-tit  which  has  been,  and 
will  be  conferred  on  its  members  who  by  study,  become  worthy  of 
its  fellowship,  and  who  by  judicious  education  are  perpetuating  the 
best  traditions  of  the  Institute,  so  as  to  transmit  all  that  is  good 
and  worthy  of  preservation  to  succeeding  generations. 

The  educated  mathematical  mind  of  the  unbeneficed  actuary 
will  not  fail  to  grasp  the  truth  that,  in  his  temporary  condition  of 
hope  deferred,  there  need  not  be  sickness  of  heart,  for  his 
profession  does  not  stand  alone  in  the  condition  of  expectancy  as 
a  fore-runner  of  success.  How  many  curates  are  fit  to  be  vicars? — 
how  many  vicars  are  qualified  to  be  bishops?  And  yet  we  cannot 
all  be  bishops  amongst  actuaries.  Such  positions  of  dignity, 
coupled  with  the  cares  of  responsibility,  are  attained  by  patient 
waiting,  by  perseverance,  by  opportunity,  but  above  all  by  talent 
and  merit,  and  the  brighter  day  may  be  at  hand  at  any  moment 
for  the  qualified  actuary,  to  whom  the  success  which  he  has 
deserved,  is  slowly,  but  I  trust  surely,  on  its  way. 

In  conclusion,  I  would  say  that  I  am  now  at  the  outset  of  the 
one  or  two  years  prescribed  by  our  rules,  for  me  to  occupy  the 
presidential  chair.  !My  earnest  endeavour  will  be  so  to  conduct 
our  deliberations  and  discussions,  that  they  shall  not  deteriorate 
from  the  high  standard  to  which  they  have  attained  under  the 
auspicious  leadership  of  my  predecessors  in  office. 


On  Family  Annuities.  Bi/  George  King,  F.I. A.,  F.F.A.,  one  uf 
the  Honorary  Secretaries  of  the  Institute  uf  Actuaries,  and 
Actuary  of  the  Atlas  Assurance  Company. 

'Read  before  the  Institute,  19  December  1892."' 

II.  VEKY  important  and  difficult  element  in  some  of  the  State 
insurance  schemes  which  have  lately  been  put  forward  is,  the 
provision  of  a  small  annuity  to  each  child  of  a  deceased  father 
until  that  child  attains  the  age  of,  say,  12  or  14  years.  These 
may,  not  inappropriately,  be  called  '^ family  annuities",  and  the 
object  of  the  present  paper  is  to  investigate  how  the  ])remiums 
for  such  family  annuities  may  be  calculated. 

The  factors  in  the  calculation  are  (1)  the  probability  that  at 
the  moment  of  death  of  a  male  he  is  a  ''  man-ied  man",  that  is,  a 
husband  or  widower;  (2j  the  value  at  the  moment  of  death  of  a 
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married  man  of  an  annuity  to  each  of  his  children;  (3)  the 
probability  of  death  at  a  given  moment  of  age;  and  (4)  the  rate 
of  interest.  If  by  Bx  we  represent  the  single  premium  to  secure 
the  family  annuity^  by  [pm)x+t  the  probability  that  at  the 
moment  of  age  x-\-t  di  male  will  be  a  married  man^  and  by  {fa)x+t 
the  value  at  age  x  +  t,  the  moment  of  death  of  a  married  man,  of 
an  annuity  to  each  of  his  children,  we  shall  have 

^x=  f    I  v^-l.v+t-H':c+t-{pm)j,.+f{fa)j-+t'dt, 

Ix  «^   0 

because   the  factors    ■^+*f~-^+L^  give  the  probability  that  a  man 

'x 

now  aged  a;  wull  die  at  the  precise  moment  of  age  x  +  t,  and 
{pm)ji;+t  is  the  probability  that  at  that  moment  he  will  be  a 
married  man,  while  {fa)x+t  is  the  value  at  that  moment  of  the 
family  annuity,  and  v*  discounts  that  value  down  to  the  present 
time.  If  the  annuity  is  to  become  payable  only  if  the  father  die 
before,  say,  age  65,  then  age  65  must  be  taken  as  the  upper  limit 
of  the  integral. 

The  benefit  in  question  is  here  put  in  the  form  of  an  integral, 
because  it  was  by  means  of  that  form  that  I  first  arrived  at  the 
way  to  find  the  value;  but  it  will  presently  appear  that  there  is 
no  need  to  resort  to  the  calculus.  The  calculations  take  upon 
themselves  a  very  simple  character,  and  can  readily  be  thrown 
into  the  form  of  commutation  columns. 

Tlie  integral  shows  that,  in  order  to  value  the  benefit,  we  must 
have  means  of  assigning  values  to  {pm)j:  and  {fu)x,  and  therefoj'e 
this  paper  divides  itself  naturally  into  three  parts,  namely.  A,  an 
investigation  into  the  matrimonial  condition  of  male  adults;  B, 
an  investigation  into  the  orphanhood  of  children;  and  C,  methods 
for  the  numerical  calculation  of  the  values  of  benefits  depending 
on  A  and  B. 


A. — Matrimonial  Condition  of  Male  Adults. 

The  detailed  Census  Report  for  1891  is  not  yet  available,  and 
recourse  must  be  had  to  that  for  1881,  the  information  contained 
in  which  is  nearly  12  years  old.  An  examination  of  tlie  censuses 
of  the  United  Kingdom,  which  have  been  taken  decennially  during 
the  present  century,  renders  it  at  once  apparent  that  the  condition 
of  the  community  alters  materially  from  decade  to  decade,  and 
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the  first  of  the  possible  improvements  upon  existing  arrange- 
ments that  forces  itself  into  prominence  is  that  of  more  frequent 
enumerations.  Probably  a  quinquennial  census  would  for  some 
time  to  come  serve  every  necessary  purpose,  but,  certainly,  the 
intervals  should  not  be  of  greater  length  than  rive  years. 

On  page  v  of  vol.  iii  of  the  Census  uf  England  and  If 'ales, 
1881,  there  appears  a  table  giving  for  certain  age  intervals  the 
number  of  bachelors  at  that  time  living,  the  number  of  husbands, 
and  the  number  of  widoners  respectively.  The  following  are 
the  figures : 

Table  A. 

England  and  Wales.     Census  1881. 


1    ^^^^ 

Bachelors 

Husbands 

Widowers 

0-15 

4,728,466 

1 

i       15-20 

1,262,311 

5,860 

98       1 

i       20-25 

864,402 

245,466 

2,486 

25-35 

577,349 

1,217,714 

26,474 

i       35-45 

195,427 

1,170,779 

51,689       ! 

'       45-55 

99,498 

859,840 

73,928 

55-65 

59,865 

562,693 

99,995 

65  &  over 

40,892 

314,546 

180,124 

Total 

i 

7,828,210 

4,376,898 

434,794 

The  Registrar-General  deals  with  age  intervals  and  not  with 
each  individual  age ;  and  were  he  to  tabulate  the  numbers 
actually  enumerated  at  each  age,  the  information  would  not  in 
itself  be  of  much  additional  value  ;  but  it  would  be  well  that  the 
figures  for  each  age  should  be  published,  so  that  in  any  particular 
enquiry  those  groupings  might  be  selected  which  would  best 
serve  the  purposes  in  hand. 

In  Table  A  above,  the  number  of  bachelors,  of  husbands,  and 
of  widowers,  respectively,  living  in  England  and  Wales  in  1881, 
is  given  for  certain  age  intervals;  and  by  Milne^s  graphical 
process  these  numbers  might  be  distributed  over  all  the  ages  of 
life.  But  it  will  be  more  convenient  to  have  not  the  actual,  but 
the  relative,  number  in  each  class  in  each  year  of  age,  because 
the  object  more  particularly  in  view  is,  to  ascertain  the  probability 
of  an  adult  male  being  at  the  time  of  his  death  a  bachelor,  a 
husband,  or  a  widower.  In  Table  B,  therefore,  the  facts  given 
m  Table  A  are  repeated  in  modified  form ;  the  numbers  in  Table  B 
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showing  how  many  bachelors,  husbands,  and  widowers,  respectively, 
there  would  be  in  a  population  of  1,000  males  living  in  each  of 
the  age  intervals. 

Table   B. 

England  and  fVales.  Census  1S81.- — Niimher  of  Bachelors, 
Husbands,  and  Widoioers,  respectively,  per  Thousand  of  Male 
population  in  each  Age  Interval. 


Ages 
0-15 

Bachelors 

Husbands 

Widowers 

1,000 

15-20 

995 

5 

20-25 

777 

221 

2 

25-35 

317 

669 

14 

35-45 

138 

826 

36 

45-55 

96 

832 

72 

55-65 

83 

779 

138 

65  &  over 

76 

587 

337 

From  the  numbers  in  the  age  intervals  in  Table  B,  it  is 
desired  to  find  how  many  bachelors,  husbands,  and  widowers, 
respectively,  there  would  be  in  a  population  of  1,000  males  living 
in  each  year  of  age.  The  process  is  displayed  in  the  three 
following  diagrams.  It  is  adapted  from  that  pursued  by  Milne 
in  constructing  the  Carlisle  Table;  but,  as  it  is  not  absolutely 
identical,  no  harm  will  be  done  by  explaining  it  somewhat  fully. 

Taking  the  curve  for  bachelors  by  way  of  illustration — the  age 
intervals  15-20  and  20-25  are  set  out  on  cross-ruled  paper  in 
equal  sections  along  the  abscissa  axis,  and  the  intervals  25-35, 
35-45,  &c.,  in  sections  of  double  length.  Rectangles  are  then 
set  up  on  these  sections,  of  the  respective  altitudes  shown  by  the 
numbers  in  Table  B.  Thus,  the  altitude  of  the  rectangle  for  the 
age  interval  15-20  is  995,  while  that  for  the  age  interval  35-45 
is  138.  The  areas  of  these  rectangles  then  represent  the  number 
of  bachelors  in  a  population  of  1,000  males  living  in  each  year  of 
a"-e  in  each  of  the  respective  age  intervals.  Thus,  the  area  of  the 
rectangle  for  the  age  interval  15-20  is  4,975,  being  the  number 
of  bachelors  in  a  population  of  5,000  males  living  between  ages 
15  and  20,  of  whom  1,000  are  in  the  year  of  age  15  to  16,  1,000 
in  the  year  of  age  16  to  17,  and  so  on;  and  the  area  of  the 
rectangle  for  age  interval  35-45  is  1,380,  being  the  number  of 
bachelors  in  a  population  of  10,000  males  living  between  ages  35 
and  45,  of  whom  1,000  are  in  the  year  of  age  35  to  36,  1,000  in 
the  year  of  age  36  to  37,  and  so  on. 
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By  drawing  a  continuous  curve  through  the  tops  of  the 
rectangles  in  such  a  way  that  the  area  of  the  curve  is  in  each 
case  equal  to  the  area  of  the  corresponding  rectangle,  and  by 
reading  the  lengths  of  the  ordinates  of  the  curve  at  the  points 
representing  the  middle  of  each  year  of  age,  we  immediately 
obtain  the  number  of  bachelors  in  a  ])opulation  of  1,000  males 
living  in  each  year  of  age. 

As  a  mechanical  expedient  it  is  convenient  to  use  two,  or 
some  other  even  number,  of  the  ruled  spaces  for  each  year  of 
age,  so  as  to  be  able  to  read  accurately  the  ordinate  which  is 
central  to  the  year. 

For  the  distribution  thus  effected  to  be  satisfactory,  two 
conditions  must  be  fulfilled.  The  sum  of  the  numbers  at  the 
several  ages  comprised  in  any  particular  age  interval  must  equal 
the  area  of  the  corresponding  rectangle,  and  the  distributed 
numbers  throughout  the  table  must  succeed  each  other  in  regular 
sequence,  the  differences,  which  follow  some  unkno^^^l  law,  not 
showing  any  violent  irregularities;  for  it  may  be  assumed  that, 
while  the  number  of  bachelors  at,  for  instance,  age  25  differs 
much  from  that  at  age  45,  yet  the  latter  is  connected  with  the 
former  by  regular  gradations. 

It  sometimes  happens  that,  owing  to  fractions  being  discarded, 
it  is  not  possible  absolutely  to  reconcile  these  two  conditions,  and 
it  becomes  unavoidable  to  alter  very  slightly  the  sums  of  the 
distributed  numbers  from  the  number  in  the  corresponding  age 
interval ;  but  such  alterations  should  be  exceedingly  small,  and 
should  be  so  made  that,  as  far  as  possible,  in  each  pair  of  adjacent 
age  intervals  they  may  neutralize  each  other. 

A  similar  process  having  been  employed  to  distribute  the 
number  of  husbands  and  of  widowers,  it  should  be  noted  that,  by 
comparing  the  three  sets  of  distributed  numbers,  a  complete 
check  on  the  accuracy  of  the  drawing  of  the  curves,  and  on  the 
correctness  of  the  reading  off  of  the  ordinates,  is  obtained, 
because  the  sum  of  the  numbers  in  the  three  columns  must  in 
every  case  be  exactly  1,000.  The  cunes  are  given  in  diagrams 
Nos.  1  to  3. 

In  Table  C  are  given  the  numbers  thus  distributed  for 
bachelors,  for  husbands,  and  for  widowers,  respectively;  and  a 
column  has  been  added  for  '^married  men",  being  the  sum  of  the 
husbands  and  widowers.  In  this  sense  the  term  "married  men'' 
is  used  throughout  this  paper. 
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Table  C. 

England  and  Wales.  Census  1881.  —  Number  of  Bachelors, 
Husbands,  and  Widoioers,  respectively,  per  Thousand  Males 
living  in  each  year  of  Age;  also  the  number  of  Married  Men. 


1 

Married  Men 

Age  next 
Birthday 

Bachelors 

Husbands 

Widowers 

being 

Husbands  and 

Widowers 

15 

1,000 

0 

0 

0 

16 

1,000 

0 

0 

0 

17 

1.000 

0 

0 

0 

18    i 

999 

1 

0 

1 

19 

996 

4 

0 

4 

20 

980 

20 

0 

20 

21 

950 

50 

0 

50 

22 

897 

102 

1 

103 

23 

776 

222 

2 

224 

24 

673 

324 

3 

327 

25 

584 

412 

4 

416 

26 

509 

485 

6 

491 

27 

449 

544 

7 

551 

28 

397 

594 

9 

603 

29 

352 

637 

11 

648 

30 

313 

675 

12 

687 

31 

279 

707 

14 

721 

32 

250 

734 

16 

750 

33 

226 

756 

18 

774 

34 

207 

773 

20 

793 

35 

192 

786 

22 

808 

36 

180 

796 

24 

820 

37 

168 

805 

27 

832 

38 

156 

815 

29 

844 

39 

146 

823 

31 

854 

40 

138 

828 

34 

862 

41 

130 

833 

37 

870 

42 

123 

837 

40 

877 

43 

118 

839 

43 

882 

44 

114 

841 

45 

886 

45 

111 

841 

48 

889 

46 

108 

841 

51 

•892 

47 

105 

840 

55 

895 

48 

102 

839 

59 

898 

49 

99 

837 

64 

901 

50 

96 

835 

69 

904 

51 

93 

833 

74 

907 

52 

91 

830 

79 

909 

53 

90 

826 

84 

910 

54 

89 

822 

89 

911 

55 

88 

817 

95 

912 

56 

87 

811 

102 

913 

57 

86 

805 

109 

914 

58 

85 

799 

116 

915 

59 

84 

793 

123 

916 

60 

83 

787 

130 

917 

61 

82 

779 

139 

918 

62 

81 

770 

149 

919 

63 

80 

760 

160 

920 

64 

79 

749 

172 

921 

65 

78 

737 

185 

922 
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The  bachelors  commence  at  the  highest  possible  number, 
namely  1,000,  but  the  number  is  reduced  steadily,  though  after 
about  age  25  in  diminishing  ratio,  by  marriages.  At  the  older 
ages  very  few  marriages  of  bachelors  take  place,  and  at  last,  after 
about  age  70,  the  number  of  bachelors  per  thousand  of  male 
population  at  each  age  is  practically  constant. 

Below  age  20  there  are  very  few  husbands,  but  after  that  age 
they  rapidly  increase  in  number,  until  a  maximum  is  reached  at 
about  age  45.  The  number  then,  at  first  slowly,  but  presently 
rapidly,  diminishes,  and  probably  at  about  age  85  there  would  be 
very  few,  if  any,  left;  but  the  statistics  as  given  by  the  Registrar- 
General  do  not  permit  of  this  point  being  elucidated.  After 
about  age  85,  the  population  of  1,000  males  living  at  each  age 
would  consist  of  about  70  bachelors  and  930  widowers.  The 
class  of  husbands  is  recruited  by  the  marriages  of  bachelors  and 
the  re-marriages  of  widowers,  and  is  depleted  by  the  deaths  of 
wives. 

There  are  very  few  widowers  at  the  younger  ages,  but  the 
number  steadily  increases,  and  it  will  reach  its  maximum  of  about 
930  at  about  age  85,  at  vvhich  figure  it  will  thereafter  remain 
constant.  This  class  is  recruited  by  the  deaths  of  wives,  and  is 
depleted  by  the  re-marriages  of  widowers. 

The  Registrar-General  ceases  to  tabulate  the  numbers  in 
intervals  above  age  65,  and  simply  gives  the  number  for  "  65  and 
upwards."  It  is  unfortunate  that  he  has  not  given  the  subdivisions 
65-75,  75-85,  85-95,  and  95  and  upwards;  and  it  is  to  be  hoped 
that  this  omission  will  be  rectified  in  his  reports  of  future  censuses. 
Perhaps  it  is  now  too  late  to  suggest  this  improvement  for  the 
census  of  1891.  While  there  are  sufficient  indications  to  show 
what  the  curve  for  bachelors  would  be  above  age  65,  it  is  impossible 
under  present  circumstances  to  come  to  any  sound  conclusions 
about  the  curves  for  husbands  and  widowers. 

It  has  been  shown  by  several  investigations  into  the  mortality 
prevailing  among  different  restricted  classes  of  the  community 
(see,  for  instance,  Mr.  Sprague's  paper  on  combined  Marriage  and 
Mortality  Tables,  J. I. A.,  xxi,  406),  that  the  rate  of  mortality 
among  husbands  is  very  different  from  that  among  bachelors,  and 
also  from  that  among  widowers — that  among  husbands  being,  as  a 
rule,  much  the  lightest.  It  does  not  follow  that  marriage  produces 
a  favourable  effect  upon  health,  although  to  a  certain  extent  that 
may  be  the  case;  but  it  is  more  probable  that  a  certain  selection 
takes   place   at    marriage,  the  healthy  man  being  more  likely  to 
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marry  than  the  unhealthy.  Whatever  the  explanation  of  the  fact 
may  be,  the  difference  is  so  marked  that  it  is  important  to  ascertain 
for  the  general  community  the  rates  of  mortality  among  bachelors, 
husbands,  and  widowers,  separately ;  but  the  Registrar-General's 
annual  reports  do  not  enable  us  to  do  so.  In  the  census  returns 
the  numbers  of  bachelors,  of  husbands,  and  of  widowers,  are,  as 
we  have  seen,  given,  although  not  in  sufficient  detail ;  but  in  the 
annual  returns  of  deaths  no  distinction  of  matrimonial  state  is 
made,  and  I  would  suggest  that  this  deficiency  should  be  remedied. 
In  the  Registrar-General's  annual  returns  there  should  be  given, 
not  only  the  number  of  deaths  in  each  age  interval,  but  these 
should  be  subdivided  into  the  deaths  of  bachelors,  of  husbands, 
and  of  widowers,  respectively.  Similarly  for  females.  For  want  of 
this  information  I  have  been  obliged  to  assume  that  the  average 
rates  of  mortality  in  the  community  prevail  irrespective  of 
matrimonial  state. 

While  Table  C  shows  the  numbers  per  thousand  in  the 
population,  of  bachelors,  of  husbands,  and  of  widowers,  in  each 
year  of  age,  it  also  gives,  on  the  above  assumption  as  to  mortality, 
the  probability  of  a  man  at  the  moment  of  death  being  a  bachelor, 
a  husband,  or  a  widower.  Thus,  in  the  year  of  age  34-35  there 
are  among  each  1,000  men  living,  192  bachelors,  786  husbands, 
and  22  widowers.  Therefore,  the  probability  of  a  man  who  dies 
in  that  year  of  age  being  a  bachelor  is  '192;  of  his  being  a 
husband  "ZSG;  or  of  his  being  a  widower  022.  It  is  in  this  way 
that  Table  C  will  be  used  in  the  further  investigations  of  this 
paper. 

B.— Orphanhood  of  Children. 

The  statistics  collected  in  the  United  Kingdom  by  the 
Registrar-General  are  utterly  silent  as  to  the  orphanhood  of 
children.  At  the  decennial  censuses,no  record  is  taken  as  towhether 
or  not  the  children  enumerated  have  their  fathers  or  their  mothers 
alive;  and  when  the  death  of  a  man  is  registered,  no  question  is 
asked  as  to  the  children  he  may  have  left  behind  him.  The 
absence  of  this  information  is  a  bar  to  the  investigation  of  many 
problems,  important  from  both  the  social  and  the  economic  stand- 
points. More  particularly  in  the  National  Pension  schemes  which 
have  recently  engaged  so  much  attention,  statistics  of  orphanhood 
have  been  urgently  required,  and  have  not  been  forthcoming. 
The  wildest  guesses  have  had  to  be  made  as  to  the  numbers  and 
ages  of  children  left  orphans  by  the  deaths  of  their  fathers,  and 
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the  financial  superstructure,  wliich  has  been  l)uilt  upon  these 
guesses  in  the  absence  of  a  surer  foundation,  is  of  very  doubtful 
stability-  The  estimates  may  be  near  the  truth,  or  they  may 
err  widely  either  in  excess  or  defect;  and  if  the  Legislature  were 
practically  considering  any  pension  schemes,  there  would  be  no 
means,  so  far  as  statistics  of  the  United  Kingdom  are  available,  of 
arriving  certainly  at  even  an  approximate  idea  of  their  cost.  Some 
of  the  Australasian  Colonies,  however,  are  far  ahead  of  the  mother 
country  in  this  respect.  When  Mr.  F.  W.  Frankland  was 
Government  Actuary  of  the  Colony  of  New  Zealand,  he  perceived 
the  immense  importance  of  trustworthy  information,  and  he 
prevailed  upon  the  Cabinet  to  introduce  a  measure  to  the 
Legislature,  which  was  passed,  imposing  the  duty  upon  the 
registrars  of  ascertaining  and  recording  the  numbers,  sex,  and 
ages  of  children  left  by  deceased  males.  Through  the  courtesy  of 
Mr.  Ballance,  the  present  Colonial  Premier,  and  of  j\Ir.  Erown, 
the  Colonial  Registrar-General,  I  have  been  furaished  with  the 
statistics  of  the  Colony  for  the  year  1890,  and  I  have  been  informed 
that  similar  figures  could  be  obtained  at  small  cost  for  each  year 
since  the  enactment  came  into  operation.  I  believe  that  certain 
others  of  the  Australasian  Colonies  have  followed  suit,  and  there  is 
therefore  in  process  of  collection  at  the  Antipodes,  a  vast  body  of 
most  valuable  information  which  some  day  may  be  turned  to  good 
account. 

In  Table  D  will  be  found  the  New  Zealand  figures  for  1890, 
exactly  as  furnished,  excepting  that  the  male  and  female  children 
have  been  grouped  together,  as  for  the  present  purpose  there  is  no 
need  to  distinguish  the  sexes,  and  the  paucity  of  the  facts  renders 
such  a  distinction  unadvisable.  It  will  be  seen  that  in  column  2 
are  the  total  number  of  male  deaths  in  each  year  of  age  from  20 
to  65.  Column  3  shows  the  number  of  married  men,  including 
both  husbands  and  widowers,  who  died  childless,  and  column  4 
the  number  who  died  leaving  children.  In  the  succeeding  columns 
the  numbers  of  children  in  each  year  of  age  are  shown.  There 
are  a  few  children  whose  ages  are  not  specified,  but  as  these  occur 
for  the  most  part  where  the  majority  of  the  children  are  somewhat 
advanced  in  age,  it  is  probable  that  they  were  mostly  of  15 
years  or  over.  In  any  case,  the  number  with  ages  unspecified  is 
not  sufficient  to  affect  seriously  the  use  of  the  figui'es.  The  New 
Zealand  returns  do  not  distinguish  husbands  from  widowers,  and 
ai*e  to  that  extent  defective.  Also  they  do  not  show  the  number 
of  children  in  each  family. 
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As  might  lia\e  been  expected  from  the  paucity  of  adult  females 
in  the  Colony,  the  proportion  of  bachelors  to  married  men  is  much 
larger  than  at  home;  but  1  do  not  think  that  a  great  error  will  be 
committed,  if  it  be  assumed  that  the  number  of  children  to  each 
deceased  married  man  is  much  the  same  in  New  Zealand  as  in 
Great  Britain.  By  combining  the  New  Zealand  statistics  of 
children  with  the  ratios  of  Table  C,  and  with  the  home  rates 
of  mortality  for  adults,  a  good  approximation  can  be  made  towards 
the  measure  of  orphanhood  in  this  country.  At  all  events,  the 
results  will  be  far  more  trustworthy  than  those  founded  upon  mere 
surmise,  and  if  it  should  be  found  that  the  proportionate  number 
of  children  to  each  marriage  in  the  United  Kingdom  is  different 
from  that  in  the  Colony,  it  will  be  easy  to  make  suitable  corrections. 

C. — Valuation   of  Benefits. 

When  tlie  annuity  of  any  particular  child  falls  into  possession 
by  the  death  of  the  father,  its  value  will  be  simply  that  of  a 
continuous  term  annuity  ceasing  at  the  given  age;  and  for 
purposes  of  reference  the  values  of  such  annuities  by  the  English 
Life  Table  No.  3,  at  2i  and  3  pcr-cent  interest,  and  up  to  ages 
12  and  14  respectively,  are  given  in  the  following  Table  E.  They 
are  obtained  from  the  formula — 

2  {^x  +  \  :  n-x-h'  +  1  +  Oa:+  4  :  n-x-lh^  } 


or 


—  2!  ('x:n-i  +  1  -r  flx+l  :  n-x-\  —  -i-v       ^    J 


Table  E. 
Value  of  a  Continuous  Temporary  Annuity. 


To  Age  12 

To  Age  14 

Year 
of  Age 

1 

•2h  per-cent      1       3  per-cent 

2J  per-cent 

3  per-cent 

0-1 

8-110                 7-906 

9-216 

8-947 

1-2 

8-234         1        8-041 

9-500                  9-238 

2-3 

7-842                 7-674 

9-206                 8-970 

3-4 

7-258                 7-117 

8-699                  8-493 

4-5 

6-576         ,         6-462 

8084                  7-910 

5-6 

5-827                  5-739 

7-398                 7-254 

6-7 

5-028                  4-962 

6-657                  6-542 

7-8 

4-188                  4-143 

5-875                 5-785 

8-9 

3-312                  3-284 

5056                  4-990 

9-10 

2-403                   2-388 

4-203                  4-158 

10-11 

1-463         1         1-457 

3-320                   3-292 

11-12 

•493 

-491 

2-406                  2-391 

12-13 

1-464                  1-458 

13-14 

■493                    -492 
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The  value  at  the  death  of  a  man  i.)i  the  family  annuity  then 
falling  into  possession,  will  be  the  sum  of  the  values  of  the 
annuities  to  all  his  children;  and  the  average  values  of  family 
annuities  might  be  found  for  each  age  at  death  of  married  men, 
by  multiplying  the  average  numbers  of  children  in  each  year  of 
their  age  left  by  married  men,  into  the  corresponding  annuity- 
values,  and  taking  the  sum.  This  would  be  a  satisfactory  method 
were  the  statistics  so  extensive  as  to  produce  regularity  in  the 
results,  or  were  they  sufficient  to  permit  of  their  being  themselves 
successfully  graduated.  The  graduation  would,  however,  require 
to  be  effected  on  a  figure  of  three  dimensions,  and  would  be  very 
difficult;  and,  with  the  scanty  data  which  alone  are  available,  it 
could  not  with  advantage  be  adopted.  In  ju'eparing  the  following 
Table  F,  therefore,  a  different  plan  was  followed.  For  each  age  at 
death  of  married  men,  the  number  of  children  in  each  year  of  age 
was  multiplied  into  the  corresponding  value  of  the  temporary 
annuity  given  in  Table  E,  and  the  sum  taken  and  divided  by  the 
number  of  married  men  dying.  The  results  were  then  plotted 
out  in  a  curve  on  cross-ruled  paper,  but  proved  to  be  so  irregular 
that  very  little  indication  was  afforded  of  the  real  form  of  the 
curve,  and  successful  graduation,  even  by  a  graphical  process,  was 
scarcely  possible.  As  a  second  step,  therefore,  the  original 
observations  were  gathered  into  quinary  groups,  so  that  for  any 
particular  age  at  death  of  married  men,  the  statistics  of  five  ages 
(namely,  the  given  age  and  two  on  each  side  of  it)  were  collected. 
The  grouped  numbers  of  married  men  and  children  thus  obtained 
were  then  dealt  with  as  before.  This  having  been  done  for  each 
age  at  death  of  married  men,  these  results  were  also  plotted  out 
in  a  curve  on  the  same  sheet  of  paper  as  those  derived  from  the 
single  ages  of  married  men.  With  the  guidance  of  this  second 
curve  a  continuous  curve  was  then  drawn,  which,  on  being  read 
off,  was  found  to  be  very  satisfactory,  and  which  required  only 
slight  adjustment  in  order  to  make  the  sum  of  all  the  values 
included  in  it  exactly  equal  to  the  sum  of  the  ungraduated  results. 
The  final  figures  are  given  in  Table  F.  A  separate  graduation 
had  to  be  effected  for  each  annuity  term,  and  for  each  rate  of 
interest.  As  an  illustration  of  the  process  I  submit  diagram  \o. 
4,  being  that  for  annuities  to  cease  at  age  14,  at  Si  per-cent 
interest. 
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Table  F. 

Value  at  the  moment  of  Death  of  a  Married  Man  of  a  Family  Annuity 
of  1,  payable  in  respect  of  each  Child  whom  he  may  leave. 


Age  next 
birtlidav 
(at  Deatii) 

To  Age  12 

To  Age  14 

of  ^tarried 
Man 

2J  per-cent            3  i>er-cent 

2^  per-cent 

3  per-cent 

21 

7-43 

7-25 

8-56         i            8-33 

22 

7-48 

7-29 

8-62                     8-38 

23 

7"7o 

7-55 

8-93                    8-68 

24 

8-13 

7-93 

943                    9-17 

25 

8-62 

8-42 

10-06                    9-79 

26 

9-17 

8-97 

10-77                 10-49 

27 

9-75 

9-55 

11-52                  11-23 

28 

10-38 

10-17 

12-34                  12-03 

29 

11-12 

10-90 

13-30 

12^97 

30 

12-14 

11-90 

14-60 

14-25 

31 

13-51 

13-25 

16-44 

16-07 

32 

14-97 

14-70 

18-59 

18-20 

33 

15-61 

15-33 

19-71 

19-30 

34 

15-85 

1556 

20-03 

19-60 

35 

15-61 

15-33 

19-89 

19^48 

36 

15-07 

11-80 

19-39 

1900 

37 

14-51 

14-25 

18-74 

1837 

38 

13-92 

13-68 

18-08 

17-73 

39 

13-30 

13-08 

17-41                  17-08         1 

40 

12-65 

12-45 

16-73 

16-42 

41 

11-99 

11-80 

16-04 

15-75 

42 

11-31 

11-13 

15-34 

1507 

43 

10-63 

10-46 

14-63         !         14-38         1 

44 

9-95 

9-79 

13-92 

13-68 

45 

9-29 

9-14 

13-21 

12-98 

46 

8-64 

8-50 

12-50 

12-28 

47 

8-03 

7-90 

11-79 

11-58 

48 

7-46 

7-34 

11-08                  10-88 

49 

6-92 

6-81 

10-37                  10-18 

50 

6-40 

6-30 

9-66 

9-48 

51 

5-90 

5-81 

8-95 

8-78 

52 

5-41 

5-33 

8-24 

8-08 

53 

4-93 

4-86 

7-52 

7-38 

54 

4-47 

4-40 

6-80 

6-68 

55 

4-01 

3-95 

6-09 

5-98 

56 

3-56 

3-51 

5-39 

5-29 

57 

3-12 

3-08 

4-72                    4-63 

58 

2-70 

2-66 

4-08                    4-00 

59 

2-29 

2-25 

3-48         1           3-41 

60 

1-88 

1-85 

2-92         ;           2-86 

61 

1-49                    1-46 

2-39         1           2-34 

62 

1-10 

1-08 

1-88                    1-84 

63 

-73 

•71 

1-39                    1-36 

64 

•36 

-35 

•92                      -89 

65 

... 

... 

•45                      -43 
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The  first  question  that  is  met  with  in  connection  with  family 
annuities  in  State  insurance  schemes  is,  what  sum  must  be  paid 
in  respect  of  each  male  when  he  reaches  a  given  age,  say  25,  in 
order  to  provide  a  family  annuity  should  he  die  before  reaching  the 
age  of,  say,  65.  From  Farr's  English  Life  Table  No.  3,  combined 
with  the  probabilities  of  marriage  given  in  Table  C  above,  and 
with  the  New  Zealand  statistics  of  children  in  Table  D,  such  an 
isolated  value  of  the  benefit  can  be  calculated  with  great  facility 
by  means  of  formulas  for  the  approximate  evaluation  of  integrals; 
but  the  operation  is  much  shortened  by  the  help  of  such  a  table 
as  is  given  in  Table  F.  Tiie  following  is  an  example  worked  by 
means  of  the  formula  of  summation  No.  396r,  Text-Book,  Part  II, 
p.  488;  namely, 

r'^uAv  =  n{-2Su„+  lG2un  +  2-2u3„+l-G2u,„  +  -o6usn+l-^2u-n). 

i^  0 

The  age  of  the  adult  is  taken  as  25;  the  annuity  to  children  is 
supposed  to  cease  at  14;  and  interest  is  assumed  at  3  ])er-cent. 
Instead  of  v^l^+t)  the  function  Y)^.j^i=zv'^'+tlj._^f  has  been  employed, 
because  that  function  has  been  tabulated  by  Dr.  Farr.  Similarlv, 
D.i-  has  been  used  for  Z^,.  in  the  denominator. 

Dr.  Farr  has  not  tabulated  the  force  of  mortality,  but  an 
aj)proximation  sufficiently  close;  for  the  present  {)ur])oscs  is  obtained 

from  the  usual  formula  /u-.(,-=    '"'o/  ^^'  • 

The  values  of  the  various  factors  under  the  sign  of  integration 
must  be  those  for  the  precise  age  x  +  t ,  and  not  those  for  age  next 
birthday  as  in  the  tables.  Therefore  {pm)j.+t  must  be  the  mean 
of  the  values  for  ages  x  +  t  and  x-\-t-\-\  in  Table  C ;  and,  similarly, 
for  (/«)x+<  in  Table  F. 

The  age  of  the  life  being  25,  and  {fa)^  according  to  the  New 
Zealand  statistics  permanently  vanishing  at  age  65,  7n  must  be 
taken  equal  to  40,  and  n  is  approximately  equal  to  6.  The  value 
brought  out  by  the  formula  of  summation  is  2*546,  while  the  true 
value  is  2"557. 
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t  logl)^+t  logMx+t  \og(pm)^+t   \og(fa)jc+2  log  Coef .  Colog  D^; 

0  51835  3-9596  16566        10060  iU72  6-8165 

6  50SI3  2-0099  ISmG        1-2340  02095  6-8165 

IS  4-8651  2-1519  r-9165        11470  03421  6-8165 

30  4-6152  2-3845  1-9602        0-7513  02095  68165 

36  4-4635  25333  19630        03201  17482  68165 


24-2086         90392         13929         44584         1-9568      26-0825 


t 

2 

Antilog 

0 

2-0694 

-0117 

(? 

1-2178 

-1651 

IS 

1-2694 

-1860 

30 

2-7372 

•0546 

36 

3-8446 

•0070 

7-13S4        -4244 
6 


Approximate  value  =  2 -5464 

The  form  of  the  integral,  given  on  p.  292,  suggests  commutation 
columns,  which  may  be  used  in  combination  with  the  usual 
commutation  columns  of  the  life  table,  for  the  purpose  of  giving 
numerical  solutions  of  many  interesting  questions  on  the  subject 
of  family  annuities. 

In  Table  G  such  columns  are  given  at  21  per-cent  and  3 
per-ceut  interest,  and  for  family  annuities  ceasing  at  12  and  at  14 
respectively;  and  also  the  values  of  B.^.  derived  therefrom,  being 
the  values  during  the  lifetime  of  a  male  of  a  family  annuity, 
to  be  entered  on  by  his  children  at  his  death. 

The  column  D.^.  is  the  usual  column  under  that  symbol.  The 
column  1\.  is  constructed  from  the  formula 

so  that  F.i.+„^D.i,.  is  the  value  at  age  x  of  a  family  annuity  to  be 
entered  on  only  if  the  life  fail  in  the  year  of  age  x  +  nto  x  +  n  +  l. 
The  column  G.r  is  formed  by  summing  ¥^.  from  the  bottom  of  the 
table  upwards;  so  that  G.c=F.i.  +  F.„+, +  F^.+2+  &c.,  and  therefore 
the  value  of  a  family  annuity  to  be  entered  on  if  the  life  fail  at 
any  time  after  age  x  is  Bj,.=  G.c-hDj;. 
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The  column  G,.  vcudcfs  simi)le  the  calculation  of  tlic  values  of 
temporary  or  deferred  benefits,  because  Bj';;>  =  {Gx—Gx+n)'^^x 
and  h|Bj,.  =  G^+,i^-D.i..  Moreover,  if  the  N.^.  column  of  the  life 
table  were  used,  the  annual  or  other  j)eriodieal  equivalents  of  the 
single  premiums  so  far  discussed  could  be  at  once  obtained.  We 
should  have,  when  the  annual  premium  is  to  be  paid  throughout 
life,  rBj,.  =  G.i--^N.i._i;  or  if  the  annual  premium  is  to  be  paid  for 
n  years  only,  ,jPBj;=G.^.-^-(N^_i  — Np+,i_i). 

It  may  be  well  to  enter  the  caution  that,  as  Farr  uses  N^;  of 
the  initial  form,  when  his  tables  are  employed  we  must  in  the 
above  formulas  write  N.^,.  for  N.c_i  and  l^x+n  ^ov  N^t+m-i. 

The  foregoing  investigations  and  tables  apply  only  when  the 
whole  population  is  considered,  or  when  at  the  initial  age,  x,  a 
fair  average  is  taken  of  bachelors,  husbands,  and  widowers.  The 
processes  and  statistics  may,  however,  be  used  with  caution  under 
other  conditions.  For  instance,  if  a  man  at  age  x  is  known  to  be 
married,  then,  in  the  integral,  the  factor  {pni)x+t  becomes  unity. 
In  this  case  we  must,  in  the  absence  of  data,  assume  that  the 
value  of  {fa).v+t  is  unaltered.  On  account  of  the  marriage  having 
taken  place  earlier  than  the  average,  as  is  implied  in  the  fact  of 
the  man  being  already  married,  it  is  probable  that  at  age  x  +  t 
there  will  be  more  children  than  the  average,  and  that  therefore 
the  average  value  of  (f(i)x+t  will  be  too  small;  but  this  need  not 
necessarily  be  so,  because  the  probability  of  the  man  becoming  a 
widower  before  age  ^  +  /  is  increased,  and  also  because,  on  account 
of  the  earlier  marriage,  the  children  at  his  death  will  be  on  the 
average  older,  and  the  value  of  the  particular  annuity  of  each  of 
them  will  therefore  be  less. 

From  this  it  appears  that  the  question  of  the  birth-rate  will  not 
have  so  much  effect  on  the  values  of  family  annuities  as  might  be 
supposed.  It  is  true  that  if  a  fall  in  the  birth-rate  should  arise 
solely  from  self  restraint  on  the  part  of  married  couples,  there 
will  be  fewer  young  children  at  the  death  of  the  father,  and  the 
value  of  (/«).r  will  be  less.  But  prudential  motives  lead  to  later 
marriages  as  well  as  to  fewer  births;  and  therefore  those  children 
that  are  born  will  be  younger  at  the  deaths  of  their  fathers  than 
would  otherwise  be  the  case,  and  the  values  of  their  particular 
annuities  will  consequently  be  greater.  This  will  tend  to  increase 
the  value  of  [f(i)x-  On  the  other  hand,  under  these  conditions 
the  value  of  {pni)x  will  be  diminished.  There  being  thus  several 
divergent  forces  involved  in  a  fall  in  the  birth-rate,  it  is  impossible 
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to  say,  except  after  a  series  of  laborious  investigations  based  on  a 
variety  of  hypotheses,  what  the  resultant  would  be. 

A  subject  cognate  to  that  discussed  in  this  paper  is,  the 
value  of  an  annuity,  either  temporary  or  for  life,  payable  to  the 
widow  of  a  deceased  husband.  Similar  processes  might  be 
employed  as  for  family  annuities.  If  we  assume  that  the  wives 
of  husbands  aged  x  are  on  the  average  aged  y,  the  value  of 
an  annuity  to  the  widow  will  be  given  by  the  integral 


'H^x-+t'{ph)x+t-('y+t-dt, 


where  {ph)x+t  is  ^lit'  probability  that  at  the  moment  of  age  x-\-t 
a  male  will  be  a  husband,  and  where  the  upper  limit  may  be 
either  a  fixed  age  or  infinity. 

In  the  Registrar-GeneraFs  Annual  Reports  information  is 
given,  though  it  is  incomplete,  as  to  the  ages  of  men  and  women 
at  the  time  of  marriage;  and  the  table  on  page  v  of  vol.  iii  of  the 
Census  of  England  and  Wales,  1881,  already  referred  to  at  the 
beginning  of  this  paper,  supplies  particulars  from  which  the 
relative  ages  of  the  husbands  and  wives  enumerated  may  be 
derived.  But,  to  secure  accuracy,  the  age  y  in  the  integral  must 
be  determined  from  statistics  giving  the  ages  of  wives  at  the 
deaths  of  their  husbands,  and  I  do  not  know  where  such  statistics 
are  to  be'  found.  To  take  the  average  difference  between  the  ages 
of  bridegrooms  and  brides,  or  of  husbands  and  wives  enumerated 
at  a  census,  would  understate  the  values  of  annuities  to  widows, 
because  the  average  difference  between  the  ages  of  husbands  who 
die  and  the  ages  of  their  wives  is  greater  than  in  the  case  of 
bridegrooms  and  brides,  or  of  enumerated  husbands  and  wives; 
it  being  evident  that  those  husbands  who  are  much  older  than 
their  wives  are  the  most  likely  to  leave  them  widows.  It  is  to  be 
hoped  that  some  day  changes  will  be  introduced  into  our 
registration  arrangements  which  will  afford  the  means  of  pursuing 
with  success  the  many  interesting  and  important  enquiries  which 
present  themselves  to  the  investigator. 
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Table  G. 

Commutation    Columns  for  Family  Annuities  to  Age  12 — Interest 

2\  per-cent. 


Age  X 

D, 

F;, 

Gx 

B,-0.  :  D, 

20 

203592 

619-0 

374-155 

1-839 

21 

19G979 

12691 

373836 

1-898 

22 

190546 

2824-7 

372567 

1-955 

23 

184293 

4267-9 

369742 

2-006 

24 

178213 

56730 

365474 

2051 

25 

172302 

7018-8 

359801 

2-088 

26 

166564 

821*)-6 

352782 

2-118 

27 

160982 

9461-7 

314534 

2-140 

28 

155561 

10727- 

335072 

2-154 

29 

150300 

12230- 

324345 

2-158 

30 

145184 

14073- 

312115 

2-150 

31 

140217 

15990- 

298042 

2-126 

32 

135391 

16971- 

282052 

2-083 

33 

130698 

17428- 

265081 

2-028 

34 

126142 

17277- 

247653 

1-963 

35 

121711 

16736- 

230376 

1-893 

36 

117406 

16176- 

213610 

1.820 

37 

113219 

15600- 

197464 

1-744 

38 

109147 

14951- 

181864 

1-666 

39 

105184 

14246- 

166913 

1-587 

40 

101330 

13542- 

152667 

1-507 

41 

97575 

12801- 

139125 

1-426 

42 

93920 

12041- 

126324 

1-345 

43 

90361 

11281- 

114283 

1-265 

44 

86894 

10531- 

103002 

1-185 

45 

83514 

9802-3 

92471 

1-107 

46 

80221 

9121-2 

82669 

1-031 

47 

77011 

8489-5 

73548 

•955 

48 

73881 

7891-1 

65058 

-881 

49 

70829 

7314-3 

57167 

•807 

50 

67853 

6758-7 

49853 

•735 

51 

64950 

6378-1 

43094 

•664 

52 

62085 

5838-5 

36716 

•591 

53 

59286 

5308-4 

30878 

•521 

54 

56551 

4772-9 

25569 

-452 

55 

53883 

4246-6 

20796    ' 

-386 

56 

51278 

3731-8 

16550 

-323 

57 

48735 

3241-8 

12818 

•263 

58 

46251 

2762-7 

95761 

-207 

59 

43821 

2281-8 

6813-4 

-155 

60 

41446 

1820-6 

4531-6 

•109 

61 

39119 

1354-6 

2711-0 

■069 

62 

36842 

906-1 

1356-4   1 

•037 

63 

34611 

450-3 

450-3   , 

•013 

64 

32425 

; 

65 

30284 

...       j 
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Table  G — continued. 


Commutation  Columns  for  Family  Annuities  to  Age  12 — Interest 

3  per-cent. 


Agear 

Dx 

Fx      1 

Gx 

B;c=G:,^D;, 

20 

1 
184711 

t 
546-6 

304822 

1-650 

21 

177S45 

11140 

304276 

1-711 

22 

1712113 

24664 

303162 

1-771 

23 

1647S0 

37130 

300695 

1-825 

24 

158570 

4918-6 

296982 

1-873 

25 

152567    , 

6064-4 

292064 

1-914 

26 

146767    1 

7101-8 

285999 

1-949 

27 

141162    ' 

8109-2 

278897 

1-976 

28 

135718 

91531 

270788 

1-995 

29 

130517 

10385- 

261635 

2-005 

30 

125464 

11898- 

251250 

2-003 

31 

120583 

13470- 

239352 

1-985 

32 

115867 

14229- 

225882 

1-950 

33 

111310 

14536- 

211653 

1-901 

34 

106907 

14345- 

197117 

1-844 

35 

102653 

13828- 

182772 

1-781 

36 

98540 

13301- 

168944 

1-714 

37 

94564 

12774- 

155643 

1-646 

38 

90720 

12192- 

142869 

1575 

39 

87002 

11569- 

130677 

1-502 

40 

83406 

10943- 

119108 

1-428 

41 

79926 

10294- 

108165 

1-353 

42 

76559 

9634-7 

97871 

1-278 

43 

73300 

89S1-7 

88236 

1-204 

-tt 

70145 

8343-3 

79255 

1130 

45 

67090 

7728-2 

70911 

1-057 

46 

64132 

7156-2 

63183 

-985 

47 

61267 

6629-2 

56027 

•914 

48 

58491 

6133-1 

49398 

•845 

49 

55803 

5658-7 

43265 

•775 

50 

53198 

5205-5 

37606 

■707 

51 

50676 

4890-8 

32400 

•639 

52 

48205 

44580 

27510 

•571 

53 

45808 

4027-4 

23052 

•503 

54 

43483 

3606-2 

19024 

•438 

55 

41230 

31960 

15418 

•374 

56 

39047 

2798-4 

12222 

•313 

57 

36930 

2414-3 

9423-6 

•255 

58 

34^77 

2041-9 

7009-3 

•201 

59 

32885 

1680-9 

4967-4 

•151 

60 

30951 

1329-0 

3286-5 

•106 

61 

29072 

985-9 

1957-5 

•067 

62 

27247 

650-1 

971-6 

•036 

63 

25472 

321-4 

321-4 

•013 

64 

23748 

... 

65 

22072 

1 
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Table  G — continued. 

Commutdtion    Columns  for   Fnmily  Annuities  to  Age  14 — Interest 

2^  per-cent. 


Age  X 

Fx 

G^ 

B^=G^^D;, 

20 

7131 

500770 

2-460 

21 

1462-5 

500057 

2-539 

22 

3254-8 

498594 

2-617 

23 

4950-3 

495340 

2-688 

24 

6620-6 

490389 

2-752 

25 

8243-5 

lS:i7t>9 

2-808 

26 

9746-1 

475525 

2-855 

27 

11248- 

465779 

2-893 

28 

12830- 

454531 

2-922 

29 

14708- 

441701 

2-939 

30 

17125- 

426993 

2-941 

1   31 

19856- 

409868 

2-923 

32 

21429- 

390012 

2-881 

33 

22024- 

368583 

2-820 

34 

22014- 

346559 

2-747 

35 

21533- 

324545 

2-667 

;   36 

20892- 

303012 

2-581 

37 

20262- 

282120 

2-492 

38 

19572- 

261858 

2-399 

39 

18841- 

242286 

2-304 

40 

18115- 

223445 

2-205 

41 

17362- 

205330 

2-104 

42 

16572- 

187968 

2-001 

43 

15782- 

171396 

1-897 

44 

14974- 

155614 

1-791 

45 

14182- 

140640 

1-684 

46 

13392- 

126458 

1-576 

47 

12609- 

113066 

1-468 

48 

11825- 

100457 

1-360 

49 

11040- 

88632 

1-251 

50 

10253- 

77592 

1-141 

51 

9714-5 

67339 

1-037 

52 

8905-7 

57625 

-928 

!   53 

8075-3 

48719 

•822 

54 

7248-7 

40644 

-719 

55 

6429-5 

33395 

-620 

56 

5645  6 

26965 

-526 

57 

4898-8 

21320 

-437 

58 

4198-4 

16421 

-355 

59 

3544-0 

12223 

•279 

60 

2920-3 

8678-5 

-209 

61 

2315-1 

5758-2 

-147 

62 

1725-2 

3443-1 

-093 

63 

1150-8 

1717-9 

•050 

64 

567-1 

567-1 

•017 

65 

1 
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Table  Gr — contimied. 

Commutation   Columns  for    Family  Annuities  to  Age  1-i^Interest 

3  per -cent. 


Age  X 

F. 

G, 

B^=G;,^D^ 

20 

628-1 

404904 

2-192 

21 

1280-5 

404276 

2-273 

22 

2835-6 

402995 

2-354 

23 

4293-7 

400160 

2-429 

24 

5718-9 

395866 

2-497 

25 

7092-2 

390147 

2-557 

26 

8351-2 

383055 

2-610 

27 

9592-5 

374704 

2-654 

28 

10891- 

365111 

2-690 

29 

12435- 

354220 

2-714 

30 

14430- 

341785 

2-724 

31 

16677- 

327355 

2-715 

32 

17914- 

310678 

2-681 

33 

18310- 

292764 

2-630 

34 

18228- 

274454 

2-567 

35 

17753* 

256226 

2-496 

36 

17147- 

238473 

2-420 

37 

16556- 

221326 

2-341 

38 

15920- 

204770 

2-257 

39 

15258- 

188850 

2171 

40 

14606- 

173592 

2-081 

41 

13937- 

158986 

1-989 

42 

13246- 

145049 

1-895 

43 

12551- 

131803 

1-798 

44 

11848- 

119252 

1-700 

45 

11165- 

107404 

1-601 

46 

10490- 

96239 

1-501 

47 

9826-3 

85749 

1-400 

48 

9168-1 

75923 

1-298 

49 

8515-1 

66755 

1-196 

50 

7866-3 

58240 

1-095 

51 

74141 

50373 

-994 

52 

6769-6 

42959 

-891 

53 

6114-5 

36190 

•790 

54 

5459-5 

30075 

•692 

55 

4816-8 

24616 

•597 

56 

4206-7 

19799 

-507 

57 

3630-5 

15592 

•422 

58 

3094-6 

11962 

•343 

59 

2598-6 

8866-9 

•270 

60 

21300 

6268-3 

-203 

61 

1679-8 

4138-3 

-142 

62 

1245-3 

2458-5 

-090 

63 

817-3 

1213-2 

-048 

64 

395-9 

395-9 

-017 

65 

f 
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Discussion. 

The  Presibext  (Mr.  A.  Hendriks)  having  called  upon  the 
referees,  Mr.  H.  P.   Hardy  and  Mr.  Whittall,  to  open  the  discussion, 

Mr.  K.  P.  Haudt  said  that  the  paper  tended  towards  the  solution 
of  a  question  which  had  the  object  of  improving  the  well-being  of 
almost  the  most  helpless  of  the  population — -those  deprived  of  the 
loving  care  and  material  support  of  husband  and  father.  He  would 
like  to  enlist  Mr.  King's  name  and  pen  in  the  service  of  a  greater 
cause,  namely,  that  of  the  toiling  and  scarcely-rewarded  millions  of 
this  country,  and  the  efforts  that  so  many  earnest  men  were  now 
making,  in  the  hope  of  securing  for  those  most  unhappy  persons  a 
modest  provision  in  their  old  age,  outside  the  depressing  influences  of 
the  workhouse.  If  he  might  venture  to  give  an  opinion  opj)osed  to 
one  which  fell  from  the  President's  li]«  in  his  inaugural  address,  he 
would  say  tliat  when  he  remembered  the  vast  forces  that  stood  behind 
this  movement,  it  was  his  firm  conviction  that  the  consummation  was 
far  nearer  than  the  date  which  the  President  so  epigrammatically 
sketched  He  felt  that  any  scheme  formulated  on  the  lines  of 
Mr.  King's  paper  must  stand  back  until  the  question  of  pensions  was 
settled,  but  it  was  not  too  early  to  discuss  its  technical  bearings,  and 
to  consider  what  suggestions  could  be  made  for  improving  the  jjublic 
registration  of  deaths,  so  as  to  supply  data  adequate  to  the  solution 
of  these  social  questions.  Mr.  King's  method  was  very  simple. 
It  disregarded  all  the  inner  movements  of  the  events,  and  looked  to  the 
final  outcome  as  the  real  and  eventual  measure  of  the  sum  at  risk. 
He  (Mr.  Hardy)  had  devised  and  employed  the  same  princi^^le  17  years 
ago  in  relation  to  a  society  where  there  were  widows'  benefits.  He 
had  given  the  method  to  Mr.  James  Meikle,  who  had  adapted  it  to  the 
valuation  of  one  of  the  widows'  funds  in  Scotland ;  but  those  antici- 
pations in  no  way  detracted  from  the  originality  of  Mr.  King's 
investigation.  He  did  not  propose  to  sa}-  much  upon  the  data 
employed.  Mr.  King  would  no  doubt  tell  them  that  the  figures  given 
were  mainlj-  for  the  purpose  of  numerical  illustration  and  of 
suggesting  the  probable  direction  the  rates  would  take.  The  birth 
rate  derived  from  the  figiu'es  of  a  vigorous  and  expanding  country 
like  New  Zealand  was  hardly  api^licable  to  this  older  country,  where 
the  next  enquirer  would  probably  find  a  fall  in  the  birth  rate, 
certainly  in  the  large  towns  and  generally  amongst  the  superior 
artizans.  This  fact  alone  would  render  any  statistics  drawn  from 
past  3-ears  open  to  considerable  objection.  He  doubted  whether  the 
class  of  business  dealt  with  in  the  paper  could  be  safely  undertaken 
by  a  trading  assurance  company ;  while  so  far  as  the  State  was 
concerned  it  was  clear  that  it  would  be  most  imprudent  to  deal  with 
individually  selected  cases,  and  if  they  adopted  it  they  would  pi-obably 
have  to  employ  the  principle  of  collectivity  and  the  odious  one  of 
compulsion . 

Mr.  W.  J.  H.  Whittall  said  that  the  subject  of  annuities  to 
fatherless  children  had  been  frequently  mentioned  in  connection 
with  State  pension  schemes,  notably  with  that  put  forward  by 
Mr.  Chamberlain,  and  it  had  previously  been  considered  in  connection 
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with  widows'  funds  for  railway  servants  and  miners.  The  subject  had 
now  derived  increased  importance.  Mr.  Sutton  had  said  that  from  the 
point  of  view  of  a  voluntary  scheme,  superannuation  alone  was  a 
failure.  On  the  other  hand,  mere  assurance  had  been  a  great 
success.  Did  not  this  suggest  that  in  the  family  annuity,  which 
appealed  to  the  best  instincts  of  a  man,  just  that  modicum  of 
insurance  might  be  found,  which  would  make  superannuation 
palatable,  and  an  object  of  desire  Avhere  a  voluntary  scheme  was 
concerned  ?  For  ascertaining  the  rates  of  marriage,  death  and 
orphanhood,  Mr.  King  had  recourse  to  three  different  sources  of 
information.  Two,  namely,  the  census  of  1S81  and  the  English  Life 
Table,  were  separated  by  a  considerable  interval  in  time — no  less  than 
a  whole  generation.  The  English  Life  Table  Xo.  Ill,  was  based  upon 
the  rate  of  mortality  which  prevailed  in  this  country  from  1S3S  to 
1851.  Dr.  Ogle  had  calculated  that,  according  to  the  experience  of 
the  decennium  1S71-18S0,  a  million  males  would  live  one  million  four 
hundred  thousand  more  years  than  the  "  expected  "  according  to  the 
English  Life  Table.  Of  this  large  gain  in  longevity,  which  had 
taken  place  in  recent  years,  6G  per-eent  arose  between  the  ages  of 
25  and  65,  the  ages  that  Mr.  King  had  adopted  as  his  limits  of  age. 
Above  65,  the  recent  experience  was  worse  than  the  older.  Would 
the  increased  number  of  married  men,  b}'  living  a  larger  number  of 
3'ears,  produce  and  leave  behind  them  a  larger  number  of  children  to 
share  in  the  family  annuities,  or  would  they  leave  the  children  at  a 
higher  average  age,  and  thus  make  a  smaller  charge  on  the  annuity 
fund  ?  Then  there  was  the  question  of  the  recent  decrease  in  the 
marriage  rate.  Mr.  King  was  obliged  to  go  back  to  the  census  of 
188 1  for  his  statistics.  Better  and  more  recent  population  statistics 
were  greatly  needed  by  a  department  Avhich  was  rapidly  growing  in 
public  importance — that  of  medical  officers  of  health,  whose  zeal 
in  vital  statistics  was  damped  by  the  impossibility  of  getting 
correct  population  returns  with  which  to  compare  their  death 
statistics.  At  present  they  were  obliged  to  have  recourse  to 
the  old-fashioned  average  death  rate  which  involved  many  fallacies. 
With  regard  to  population  statistics  he  thought  that  if  one  great 
company  could  keep  in  its  pigeon-holes  separate  cards  for  the  whole 
of  their  assured,  numbering  nearly  one-fourth  of  the  population  of 
these  isles,  the  Government  ought  to  be  able  to  do  the  same  thing 
for  the  whole  population  of  England,  and  thus  conduct  something 
like  a  continuous  census.  Of  course,  there  were  difficulties  in  the 
way  of  such  a  scheme,  questions  of  emigration  and  immigration,  and 
the  question  of  inquisitorial  enquiries  affecting  the  liberty  of  the 
subject ;  but  he  thought  that  something  might  be  done  on  these 
lines  Avhich  would  give  them  data  vastly  better  than  those  at  present 
available. 

Mr.  F.  W.  Fraxklaxd  said  that  among  the  leading  schemes  for 
national  pensions  which  had  been  before  this  country  during  the 
past  two  years,  there  was  one  which  involved  the  provision  of  an 
annuity  under  circumstances  which  had  not  yet  been  submitted  to 
exhaustive  actuarial  investigation.  Hence,  the  analysis  and  the 
construction  in  the  paper  which  had  been  read.  Similarly,  in  New 
Zealand  when  a  scheme  lor  compulsory  national  insurance,  almost 


1893.]  On  Farnily  Annuities.  315 

strictly  on  Cauon  Blacklej's  Hues,  was  promulgated  by  the  Colonial 
Treasurer,  there  was  a  provision,  namely,  for  orphans,  with  regard  to 
which  the  contingencies  involved  were  such  that  the  actuary  had  to 
break  fresh  ground.  Being  consulted  by  the  New  Zealand  Govern- 
ment as  to  the  jiecuniary  value  of  the  annuities  to  orphan  children 
which  the  ColouialTreasurer'sscheme  contemplated,  he  (Mr.  Frankland) 
had  adopted  a  method  which,  while  confessedly  rough,  was  adapted  to 
produce  such  approximate  estimates  of  pecuniary  values  as  alone  were 
then  desired.  For  the  pui'pose  of  discussion  it  was  necessary  for  the 
Government  to  have  a  rough  notion  of  the  burden  that  would  be 
imposed  in  the  shape  of  either  a  i^remium  or  a  tax.  He  hinted  at 
the  alternative  of  a  tax,  because  the  principle  of  collectivity  was 
in  the  air  as  it  was  also  here  in  connection  with  Mr.  Charles  Booth's 
scheme.  The  Colonial  Treasurer  was  of  opinion  that  there  was 
nothing  necessaril}'  pauperizing  in  the  idea  that  the  pecuniary 
burden  of  the  benefits  should  be  borne  by  other  persons  than  the 
beneficiaries.  What  he  regarded  as  the  essence  of  the  scheme  was 
that  the  benefit  should  be  payable  on  the  happening  of  well-defined 
contingencies  that  had  no  relation  to  the  pecuniary  situation  of  the 
beneficiaries ;  in  fact,  that  it  should  not  be  the  absence  of  capital 
saved  or  the  presence  of  destitution  which  should  constitute  a  claim 
upon  the  fund,  but  the  attainment  of  a  certain  age,  the  being  in 
ill-health,  the  leaving  of  widow  or  orphans,  and  so  forth — 
contingencies  which  happened  to  rich  and  poor  alike.  In  the  definite 
integral  used  by  Mr.  King  they  had  the  sum  of  an  infinite  number  of 
infinitesimal  quantities,  each  being  the  product  of  an  infinitesimal 
{dt)  and  several  qualities  of  finite  magnitude.  This  definite  integral 
constituted  the  single  premium  which  Mr.  King  called  Bj-.  His 
(Mr.  Frankland's)  B.,-,  on  the  other  hand,  was  the  sum  of  a  finite 
number  of  terms,  each  being  the  product  of  corresponding  factors,  all  of 
finite  magnitude.  Each  term  of  the  series  summed  related  to  a  particular 
quinquennium  of  age  of  adult  males.  The  age  at  entry  for  which 
the  value  of  the  benefit  had  to  be  obtained  was,  he  thought,  20.  The 
first  term  then  represented  the  value  of  an  orphan  benefit  payable  in 
the  event  of  the  adult  male  dying  before  reaching  25  and  leaving  a 
child  or  children  under  the  age  of  15,  which  was  the  age  for  the 
cessation  of  the  annuity.  The  second  term  represented  the  present 
value  of  a  similar  annuity  payable  in  the  event  of  the  adult  male 
dying  between  25  and  30,  and  leaving  children  similarly  cir- 
cumstanced. Each  term  of  the  series  he  took  as  being  equal 
to  the  corresponding  five-year  temporary  assurance  value  multiplied 
by  the  value  of  the  family  annuity  when  it  came  into  possession, 
assuming  that  it  did  so  at  the  central  age  of  the  quinquennial  group. 
He  made  some  arbitrary  adjustment  for  the  earliest  and  latest 
terms  of  the  series.  In  regard  to  the  second  factor  of  the  term, 
the  value  of  the  family  annuity  at  the  moment  of  its  commencement, 
a  diflieulty  as  to  statistical  data  presented  itself.  He  knew  of  no 
data  showing  for  males  dying  at  various  ages  the  number  and  ages  of 
the  children  left,  and  therefore  recommended  a  change  in  the 
Kegistration  of  Deaths  Act,  which  would  remedy  the  defect  by 
gradually  accumulating  the  required  statistics. 

Dr.  W.  A.   Hu>'Ti;ri,  M.P.,  said  there  were  a  few  points  in  the 
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paper  which  were  of  interest  to  all  Members  of  Parliament.  The 
iirst  was  with  regard  to  the  defective  statistics  supphed  by  the 
Eegistrar-General.  No  doubt  they  were  aware  that  before  the  last 
census  was  taken  a  Departmental  Committee  sat  to  enquire  into  any 
changes  that  might  be  made  in  taking  that  census,  but  he  could  not 
say  to  what  extent  the  members  of  the  Institute  were  consulted  in 
the  matter.  It  was  quite  clear  that  there  was  room  for  improvement 
in  the  direction  pointed  out  by  Mr.  King,  and  he  hoped  the 
authorities  would  pay  attention  to  his  suggestions.  With  regard 
to  the  main  part  of  the  paper,  it  was,  of  course,  one  on  which 
he  was  not  in  the  least  qualified  to  speak.  He,  however,  took 
great  interest  in  the  general  results  of  the  examination,  because  it 
was  owing  to  his  pertinacity  that  the  small  Sub-Committee  of  ^Members 
of  tlie  House  of  Commons  was  formed,  which  elaborated  the  scheme 
generally  known  as  the  Chamberlain  scheme.  That  scheme  took  the 
double  form  of  an  insurance  for  old  age  and  for  children.  The 
arguments  which  induced  the  members  of  the  Committee  to  adopt  the 
alternatives  for  old  age  and  children  were  two.  In  the  first  place,  a 
voluntary  pension  scheme  would  encounter  this  great  difficulty,  that 
65,  or  whatever  age  was  taken,  was  a  very  remote  period  at  the  time 
when  it  was  most  easy  to  subscribe.  The  earlier  the  age  the 
smaller  the  premium  to  be  paid,  and  when  old  age  was  near  at 
hand  the  premium  became  too  heavy.  The  possibility  of  death 
was  much  more  pressing  on  the  mind  of  working  men  than  tlie 
])ossibility  of  old  age.  Another  thing  was  that  while  the  middle 
classes  made  a  substantial  25ro^^sion  for  the  contingency  of  death, 
by  means  of  insurance,  the  majority  of  working  men,  if  they  died  at 
an  early  age,  left  their  children  unprovided  for.  Actuaries  wei-e 
familiar  with  the  great  difference  in  cost  of  a  pension  according  as 
the  premiums  were  returnable  in  the  event  of  death  or  not,  but  persons 
who  were  not  actuaries  did  not  quite  appreciate  that  point.  The 
difficulty  was  seiious,  because  premiums  which  were  not  returnable 
were  not  popular.  Therefore,  the  Committee  adopted  the  middle 
course  of  having  jn-emiums  returnable  only  in  the  case  in  which  it 
was  of  much  importance  to  the  Avorking  man,  namely,  on  his 
death,  he  leaving  children.  The  data  on  which  Mr.  King  had  been 
forced  to  proceed  were  narrow,  and  he  hoped  that  the  influence 
of  the  Institute  might  be  sufficient  to  induce  the  authorities  to  secure 
statistics  on  a  wider  basis  for  the  future. 

Mr.  Morris  Fox  (New  Zealand)  thought  that  tlie  birth  rate 
and  marriage  rate  were  lower  in  New  Zealand  than  in  England.  No 
doubt  the  lower  classes  in  New  Zealand,  and  perhaps  every  other  colony, 
were  in  a  better  material  condition  than  those  in  England,  and  the 
lower  the  material  prosperity  of  a  class  of  people  the  easier  would 
they  throw  aside  prudential  motives  of  restraint.  The  better-off 
people  would  naturally  be  more  prudential  both  in  their  marrying 
and  in  their  having  children.  It  might  be  interesting  to  state  that 
an  ex-Premier  of  New  Zealand,  Sir  Robert  Stout,  had  lately  taken 
up  the  question  of  old  age  pensions,  and  he  (Mr.  Fox)  should  not  be 
surprised  if  New  Zealand  were  before  long  to  add  another  to  the  list 
of  experiments  made  on  social  and  economic  questions  in  the  colonies 
for  the  benefit  of  the  world  in  general. 
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Mr.  A.  F.  Watson-  said  the  Manchester  Unity  of  Ocklfellows 
had  recently  issued  pa[)ers  with  a  view  of  obtaining  information  in  the 
direction  pointed  out  by  Mr.  King.  Several  societies  had  been  asked  to 
give  their  experience  during  the  past  tive  years,  and  he  thought  it 
woukl  be  agreed  that  if  a  sufficient  body  of  observations  drawn  from 
societies  well  and  reliably  managed  could  be  collected,  they  would 
have  more  trustworthy  statistics  than  those  for  which  Mr.  King 
had  been  compelled  to  go  to  New  Zealand. 

Mr.  W.  0.  Xasii  thought  the  present  might  be  an  opportunity  of 
eliciting  from  the  Institute  some  opinion  upon  one  point  as  to  national 
pension  schemes.  He  believed  the  opiuion  held  in  the  Institute  was 
that  any  scheme  that  would  meet  the  burning  cjuestion  of  old  age 
pensions  must  be  based,  not  on  payment  of  premiums  for  the  future 
benefit,  but  rather  on  what  was  known  as  the  assessment  scheme. 
As  pointed  out  by  Mr.  Hardy  last  year,  it  was  the  emerged  claims 
which  should  be  dealt  with,  and  assessments  should  be  calculated  to 
provide  them  ;  and  in  that  case,  of  course,  the  problem  mentioned 
by  Dr.  Hunter  would  not  arise. 

Mr.  H.  W.  Maxlt  said  with  regard  to  Dr.  Hunter's  reference  to 
the  Departmental  Committee  that  he  thought  it  would  be  within  the 
province  of  the  Institute  to  make  recommendations  to  the  proper 
autliorities,  whoe%'er  they  might  be,  for  obtaining  statistics  which 
would  be  valuable  for  the  elucidation  of  such  problems  as  were  now 
put  before  them,  and  to  ask  for  their  serious  consideration  before  the 
next  census  was  taken.  The  paper  itself  showed  how  deficient  those 
statistics  were  for  many  questions  that  the  actuary  might  be  called 
upon  to  consider. 

The  Peesidext  said  that  as  regarded  Mr.  Hardy's  reference  to 
the  sentiments  expressed  in  the  address  which  he  (the  President) 
recently  delivered,  if  he  relegated  to  a  distant  period  the  finality 
of  the  enquiry,  it  was  that  he  felt  that  whatever  scheme  was  brouc^ht 
forward,  whether  for  pensions  or  family  annuities  or  anything  else, 
they  would  not  reach  that  desideratum  of  a  final  solution  of  the  problem 
of  complete  provision  for  the  poor  until  the  millennium.  But  even 
in  that  view  Mr.  Hardy  and  himself  might  be  agreed,  for  there 
were  some  who  thought  that  the  millennium  might  arise  during  the 
coming  session  of  Parliament.  Mr.  King  did  not  tell  them  that  the 
results  which  he  had  deduced  from  his  formula  were  to  be  applied 
without  discrimination  to  any  questions  which  might  hereafter  arise 
out  of  Government  schemes  for  pensions  and  family  annuities.  The 
tables  were,  however,  of  very  great  service  to  an  actuary  taking  the 
formula  and  reasoning  according  to  the  class  into  which  he  was 
enquiring,  but  the\'  could  not  as  a  whole  be  applied  to  any  particular 
class  without  due  revision. 

Mr.  Ki>'G,  in  acknowledging  the  usual  vote  of  thanks,  said  that 
his  etforts  were  of  a  tentative  nature,  and  he  did  not  presume  to 
submit  them  as  final.  His  intention  rather  was  to  indicate  the 
direction  in  which  research  could  best  proceed.  Mr.  Hardy  had 
referred  to  a  fund  valued  by  Mr.  Meikle.  Before  preparing  the  paper 
he  had  not  seen  Mr.  Meikle's  report,  but  he  had  since  had  an 
opportunity  of  examining  it.  Mr.  5leikle's  problem  was  to  find  the 
value  of  an  annuity  payable  to  a  family  until  the  youngest  child 
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readied  the  age  of  18.  The  problem  he  (Mr.  King)  had  tried  to 
solve  was  to  find  the  value  of  an  annuity  to  each  child  until 
that  child  reached  a  given  age.  The  two  things  were  very  different. 
Mr.  Meikle  took  his  ages  in  groups  of  15  and  20  years  and 
assumed  an  annuity-certain  equivalent  to  the  life  annuity,  so  that 
although  the  idea  of  making  the  benefit  an  assurance  on  the 
father's  life  was  very  similar,  his  (Mr.  King's)  opportunities, 
although  also  defective,  had  enabled  him  to  work  it  out  more 
fully.  With  regard  to  the  New  Zealand  statistics,  the  figures 
he  used  did  not  refer  to  the  birth  rate  in  the  ordinary  sense  of  the 
word.  He  did  not  take  the  number  of  births  per  1,000  of  the 
population,  but  the  number  of  births  to  each  family,  and  combining 
that  with  the  English  statistics  of  po])ulation  and  mortality,  he 
obtained  a  closer  approximate  to  the  English  birth  rate  than  might 
at  first  be  supposed.  There  were  many  complicated  forces  at 
work,  and  it  was  impossible  to  unravel  them  without  a  vast  amou.nt 
of  labour.  He  had  been  at  different  times  engaged  on  various  investi- 
gations which  had  led  him  to  examine  the  Kegistrar- General's  lleturns 
and  Census  Reports,  and  at  every  turn  he  was  stopped  by  want  of 
suitable  information.  More  frequent  enumerations  were  required, 
and  for  practical  purposes  it  was  necessary  that  the  results  should 
be  published  in  improved  forms  and  in  greater  detail.  He  could 
assure  Mr.  Hardy  that  his  feelings  were  entirely  with  him  on  the 
question  of  old  age  pensions;  but  he  saw  so  many  difficulties 
in  every  proposal  that  had  been  submitted  that  he  required  to  give  a 
great  deal  more  consideration  to  the  subject  before  forming  a  definite 
opinion.  He  should  not  like  it  to  go  forth,  as  one  speaker  suggested, 
that  the  Institute  as  a  body  objected  to  what  they  might  call  tlie 
premium  method.  He  could  quite  see  that  there  were  difficulties 
which  might,  perhaps,  be  found  insuperable,  but  the  question  had  not 
yet  been  sufficiently  examined  to  enal>le  the  Institute  to  decide 
whether  the  assessment  or  tlie  premium  method  should  be  applied  to 
old  age  pensions. 


The  Liability  of  Life  Assurance  Companies  to  pay  hicome  Tax 
upon  Annuities,  ^'c. 


The  Gresham  Life  Assurance  Society  v.  Styles  (Surveyor 
OF  Taxes). 

The  point  in  the  above-mentioned  case,  was  the  liability 
of  Assurance  Companies  to  be  assessed  in  respect  of  their  annuity 
payments,  by  the  inclusion  in  the  amount  of  their  assessable  profits 
of  the  sums  paid  away  to  life  annuitants. 

It  was  admitted  that  the  Gresham  had  already  paid  tax,  by 
way  of  deduction  at  its  source,  upon  interest  on  investments  of  an 
amount  in  excess  of  its  profits  as  actuarially  ascertained,  but  the 
Surveyor  sought  to  further  include  in  the   assessment  the  annuity 
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payments  of  the  Society,  mainly  upon  the  ground  that  they  were 
payable  "  out  of  profits  and  gains  "  in  the  sense  of  the  Income  Tax 
Acts  (1842  and  1853). 
"We  append  : 

1.  The  case  as  stated  by  the  Income  Tax  Commissioners,  dated 

14  February  1SS9. 

2.  The   judgment  of  the  Divisional  Court,  dated  21   January 

1890. 

3.  The   judgment    of   the  Court  of    Appeal,  dated    10    June 

1890. 

4.  The    judgment    of    the  House  of    Lords,    dated    31    May 

1892. 

It  will  be  seen  that  the  decision  of  the  House  of  Lords  was 
entirely  in  favour  of  the  Society,  over-ruling  the  judgments  of  the 
inferior  Courts.  It  has,  however,  been  pointed  out  by  Mr.  T.  G. 
Ackland,  the  Actuary  and  Manager  of  the  Gresliam,  that  the 
decision  is  apparently  only  etfecfcive  up  to  the  year  1888,  owing  to  the 
provision  of  "The  Customs  and  Inland  Revenue  Act,  1888  ",51  Victoria, 
cap.  8,  section  24,  sub-section  3,  wherein  it  is  enacted,  possibly  in 
view  of  this  particular  case,  that :  "Upon  payment  of  an^- interest 
"'  of  money  or  annuities  charged  with  Income  Tax  under  schedule  D,aud 
"  not  payable,  or  not  wholly  payable,  out  of  profits  or  gains  brought 
"  into  charge  to  such  tax,  the  person  by  or  through  whom  such  interest 
"  or  annuities  shall  be  paid  shall  deduct  thereout  the  rate  of  Income 
"  Tax  in  force  at  the  time  of  such  payment,  and  shall  forthwith  render 
"  an  account  to  the  Commissioners  of  Inland  Revenue  of  the  amount 
"  so  deducted,  or  of  the  amount  deducted  out  of  so  much  of  the 
"  interest  or  annuities  as  is  not  paid  out  of  profits  or  gains  brought 
"  into  charge,  as  the  case  may  be;  and  such  amount  shall  be  a  debt 
"  from  such  person  to  Her  Majesty,  and  recoverable  as  such 
"  accordingly." 

Where  the  annuity  is  payable  to  a  British  subject  and  the 
Company  merely  pays  to  the  Revenue  Authorities  the  amount 
deducted  from  the  annuity  payment,  the  Company  need  not  complain 
of  this  enactment.  In  the  Gresham  office,  however,  the  major 
portion  of  the  annuity  business  is  transacted  in  foreign  countries,  and 
in  such  cases  it  might  be  difficult,  if  not  impossible,  for  the  office  to 
make  the  deduction  from  the  annuity  payments,  and  the  loss  would 
therefore  fall  upon  them.  We  understand  that  consideration  is  being 
given  to  the  question  of  the  legal  operation  and  effect  of  the  Income 
Tax  Acts  generally  (including  the  Act  of  1888  above  cited)  as 
regards  annuities  payable  to  foreigners. 
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LAW    REPORTS. 

IN  THE  HIGH    COURT  OF    JUSTICE,    QUEEN'S    BENCH 

DIVISION. 

Between  The  Geesham  Life  Asstjkance  Society         Appellants, 

and 
Robert  Henry  Poole  Styles  (Surveyor  of  Taxes)      Respondent. 

CASE, 

Stated  under  the  Statue  43  and  li  Victoria,  cap.  19,  section  59,  bj  the 

Commissioners  for  General  Purposes  of  the  Income  Tax  Acts  for  the 

City  of  London  for  the   Opinion  of  the  Queen's  Bench  Division  of 

the  High  Court  of  Justice. 

1.  At  meetings  of  the  Commissioners  for  the  General  Purposes  of 
the  Income  Tax  Acts  for  the  City  of  London,  held  at  the  Guildhall 
Buildings,  in  the  said  City,  on  the  14<  October,  11  November  and 
25  November  1886,  the  Gresham  Life  Assurance  Society,  by 
Mr.  William  Fooks,  Barrister-at-Law,  appealed  against  an  assessment 
of  £70,272  under  Schedule  D  to  the  Act  16  and  17  Victoria,  cap.  34, 
for  the  year  ending  5  April  1886,  made  upon  them  under  the 
following  circumstances  : 

2.  The  Gresham  Life  Assurance  Society  (hereinafter  for  brevity 
termed  the  Society)  carries  on  the  business  which  by  the  ])rovisions 
of  the  deed  of  settlement  dated  the  3rd  day  of  July  1848  (and  which 
deed  it  is  agreed  may  be  referred  to  as  part  of  this  ease),  it  was 
established  to  carry  on,  such  business  being  in  the  said  deed  described 
or  defined. 

3.  The  consideration  for  the  granting  of  an  insurance  of  a  lump 
sum  payable  on  death,  is  either  the  paj-ment  periodically  of  sums  of 
mone}'  or  premiums,  or  in  some  cases  the  payment  of  a  lump  sum  as 
a  single  premium  paid  at  the  time  of  the  effecting  the  insurance.  The 
consideration  for  the  granting  of  an  immediate  annuity  is  the 
payment  of  a  lump  sum  or  premium  paid  down,  and  the  consideration 
for  a  deferred  or  contingent  annuity,  is  the  payment  of  periodical 
premiums  or  of  a  lump  sunt  paid  down.  A  copy  of  the  form  of 
contract  for  grant  of  an  annuity  is  hereto  annexed,  and  forms  part 
of  this  Case. 

4.  The  annuity  obligations  of  the  Society  when  undertaken  are 
in  many  instances  dischargeable  abroad.  The  returns  of  the  Society', 
as  regulated  by  the  Life  Assurance  Companies  Act,  1870,  are  based 
(inter  alia)  upon  actuarial  calculations  of  pros])ective  liabilities  under 
existing  contracts. 

5.  Annexed  hereto,  and  forming  part  of  this  Case,  is  a  print  of 
the  return  furnished  to  the  Board  of  Trade,  dated  January  1886, 
which  correctly  sets  forth    the  income  and  expenditure  of  the  said 
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Society  for  three  years   ended  30  June  ISSo,  and   the  methods  by 
which  the  profits  or  gains  of  the  Society  are  actuarially  ascertained . 

6.  By  Account  Xo.  7  of    the  Fifth  Schedule,   "  The    Valuation 
Balance-sheet  "   shows  a  surplus  profit  for   three 
years  of        ...  ...  ...  ...        £97, 008     2     9 

From  this  has  to  be  deducted  the  surplus  brought 
forward  from  the  previous  triennium.  See 
note  9  (1)   ...  ...  ...  ...  4,490     G     1 


£93.050  10     S 


The  Society  have  during  the  triennium  paid  Income  Tax  on  £120,722 
chieflv  by  tax  being  deducted  at  its  source  on  payment  to  them  of 
interest  and  dividends. 

7.  The  Society  in  arriving   at  the  amount  of  profits  and  gains  for 
three  years,  amounting  as  above  shown  to  ..        £93,(>o0  10     8 

had    taken  into  account   (among   other  items  of 
expenditure)  the  following  items,  viz. — 

The  sum  paid  in  discharge  of  its  annuity 
contracts,  as  shown  in  the  Consolidated 
lievenue  Account  of  the  Society,  being 
Account  0  of  the  5th  Schedule  in  the  same 
printed  returns         ...  ...  ...         253,252     5  10 

The  sum  which  had  been  paid  for  Income 
Tax,  as  shown  by  the  books  of  the  Society', 
and  being  part  of  the  sum  of  £21,377.  3.s\  3r/. 
iu  the  said  Account  0  of  the  5th  Schedule 
appearing  ...  ...  ...  3,247     0     0 

The    said  two  sums  of    £253,252.   os.  10<7.    and 

£3,247  added  to  the  said  sum  of  £93,050.  IGs.  Sd. 

amount  together  to  the  sum  of         ...                   ...  £349,550     2     0 

From  this  amount   the  Surveyor    of    Taxes 
admitted  by  way  of  deduction  the   sum  on  which 

Income  Tax  had  already  been  paid  as  aforesaid,  viz.  120,722     0     0 

And     claimed     that     the      Appellants      were        • 

chargeable  for  the  three  years  with  the  difference 

of                  ...                  ..'.                  ...                  ...  £228,834     2     0 


One  year's  proportion,  or  one-third  part  of  this  sum,  amounts  to 
the  sum  of  £70,278.  O.s.  10</.,  for  which  amount  the  Society  was 
assessed  for  the  year  ending  the  5  April  18S0. 

8.  The  Surveyor  of  Taxes  contended  that  the  exception  of  the 
annuities  and  the  Income  Tax  paid  by  the  Society  was  by  war  of 
deduction  from  the  gross  income  of  the  Society  in  arriving  at  the 
amount  on  which  Income  Tax  should  be  charged,  and  that  the  same 
was  not  allowable  under  5  and  0  Victoria,  cap.  35,  sections  100  and 
159,  and  10  and  17  Victoria,  cap.  34,  section  40 ;  and  further,  that 
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the  Society  was  entitled  to  deduct  and  should  deduct  the  amount  of 
the  duty  on  payment  of  each  annuit}'  under  5  and  6  Victoria, 
cap.  35,  section  102,  and  16  and  17  Victoria,  cap.  31,  sec.  40. 

9.  The  Society  contended:  First,  that  they  had  treated  and  were 
entitled  to  treat  the  payment  of  annuities  in  the  same  manner  as  the 
payment  of  sums  payable  on  the  death  of  the  assured,  and  contended 
that  the  same  cannot  be  treated  as  a  deduction  from  or  be  brought 
into  account  so  as  to  increase  profits,  or  be  treated  as  paid  out  of 
profits  or  gains  either  within  the  meaning  of  Schedule  D,  1th  Eule, 
1st  Case,  section  100  and  section  102  of  the  5  and  6  Victoria, 
cap.  35,  or  as  otherwise  brought  into  charge  by  virtue  of  such  Act, 
or  as  sums  on  which  Income  Tax  is  payable  by  the  Society  under  any 
of  the  provisions  of  the  16  and  17  Victoria,  cap.  31,  and  Secondly, 
that  the  amount  of  the  Society's  profits  and  gains  for  the  triennium 
being  £93,056.  16^.  SJ.,  and 'they  having  paid  tax  on  £120,722  as 
aforesaid,  they  were  not  liable  for  any  further  assessment. 

10.  The  Commissioners  were  of  opinion  that  the  assessment 
should  be  confirmed,  and  confirmed  the  same  accordingly,  whereupon 
the  Appellants  declared  their  dissatisfaction  with  the  decision  of  the 
Commissioners,  and  duly  required  them  to  state  and  sign  a  Case  fur 
the  opinion  of  the  Higli  Court  of  Justice,  which  we  have  stated,  and 
do  sign  accordingly. 

The  question  for  the  opinion  of  the  Court,  is : 

1st.  Whether  the  Society  is  liable  to  be  assessed  in  respect  of 
the  amount  paid  by  them  for  annuities  or  an\-  part  thereof. 

2nd,  Whether  the  Society  is  in  any  event  liable  to  be  assessed 
for  any  sum  in  excess  of  the  amount  on  which  tax  has 
already  been  paid  by  way  of  deduction  at  its  source  as 
aforesaid. 

ADDIXGTOX,  \ 

GEO.  H.CHAMBERS.  J 

THOMSON  HAX  KEY,  f    Commissioners  of  Taxes 

H.  H.  HEATH,  {  for  the  City  of  London. 

WM.  CAVE  FOWLER, 

D.  P.  SELLAR, 


The  Guildrall  BriLDrs-GS,  E.G., 

14  February  1889. 
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IX    THE    HfGH  COURT    OF    JUSTICE,  QUEKX'S    BP:>:C1I 

DIVISION. 

Drvisiox.vL  CounT, 

KoTAL  Courts, 
Tuesday,  21  Junuary  1890. 

Before  Barox  Pollock  and  ]Mu.  Justice  Hawkfxs. 

Between  Tke  Gresham  Life  Assuraxce  Society        Appellant^, 

and 
Robert  Hexry  Poole  Styles  (Surveyor  of  Taxes)     Respondent. 

JUDGMENT. 

Pollock,  B. — Tliis  case  has  been  so  fairly  argued  on  behalf  of  the 
Ai>penants  that  we  think  it  unnecessary  to  call  upon  the  Respondent. 

We  cannot  decide  this  appeal  in  favour  of  the  Appellants  without 
contravening  not  only  the  actual  provisions  of  tlie  Income  Tax 
Acts,  but  the  spirit  of  those  Acts,  as  acted  upon,  not  only  by 
lawyers,  but  by  commercial  men,  for  a  long  series  of  years. 

The  real  question  in  this  ca.se  is  whether  this  Society,  who  have, 
pursuant  to  their  contracts  and  mode  of  business,  to  pay  certain 
annuities,  are  the  proper  persons  to  be  taxed  in  respect  thereof,  or 
whether  the  recipients  of  those  annuities  ought  to  be,  and  must  be, 
taxed  in  the  first  instance. 

In  oi'der  to  get  at  the  profits  or  gains  upon  which  the  Appellants 
are  taxable  they  must  be  treated  in  the  same  way  as  persons  carrying 
on  any  other  trade  or  business.  The  figures  must  be  ascertained, 
first,  by  arriving  at  what  all  their  receipts  are,  and  then  giving  them 
credit,  not  for  deductions,  but  for  all  sums  which  must  be  paid  in  the 
course  of  trade  before  the  net  profits  are  earned. 

In  the  present  case  the  Appellant  Society  have  two  classes  of 
business — the  one  life  assurance,  and  the  other  the  sale  of  annuities. 
In  the  case  of  the  first  no  question  arises,  because  there  is  no  pay- 
ment of  annual  sums  by  the  Society.  In  the  case  of  the  business  of 
selling  annuities  the  annuitant  pays  a  lump  sum  down,  and  in  return 
the  Society  pays  liim  an  annual  sum  during  his  life,  which  is 
commonly  called  an  annuity.  It  is  because  this  sum  which  they  pay 
is  an  annual  sum  that  it  comes  within  the  languagfe  of  the  Act. 

The  clear  intention  of  the  Income  Tax  Acts  is  to  give  the 
Revenue  an  opportunity  of  taxing  all  taxable  sums  at  the  earliest 
possible  occasion,  as  in  the  case  of  annual  payments  made  by  the  Bank 
of  England,  where  the  deduction  of  the  tax  is  clearly  provided  for 
and  made  compulsory  by  section  S9  of  the  Act  of  1S42,  and  by  some 
following  sections.  There  are  also  provisions  dealing  with  other 
payments  which  are  not  in  the  nature  of  the  payments  made  by  the 
Bank  of  England,  or  by  public  companies,  but  are  made  in  respect 
of  some  private  arrangement.  In  these  cases  it  is  left  optional,  by 
section  -10  of  the  Act  of  1853,  to  the  payers  to  deductthe  Income  Tax 
before  payment.  The  present  case,  no  doubt,  is  different  from  either 
of  the  foregoing,  and  the  question  is  whether  it  comes  within 
section   102  of   the  Act  of   1842,  which   provides  that   "  upon   all 
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"  annuities,  yearly  interest  of  money,  or  other  annual  payments, 
"...  payable  either  as  a  charge  on  any  property-  of  the  person 
"  payiug  the  same  by  virtue  of  any  deed  or  will,  or  otherwise,  or  as  a 
"  reservation  thereout,  or  as  a  personal  debt  or  obligation  by  virtue 
"  of  any  contract",  there  shall  be  charged  the  usual  Income  Tax;  and 
further  provides  that  "'  in  every  case  where  the  same  shall  be  payable 
"  out  of  profits  or  gains  brought  into  charge  by  virtue  of  this  Act  no 
"  assessment  shall  be  made  upon  the  person  entitled  to  such  annuity, 
"  interest,  or  other  annual  payment,  but  the  whole  of  such  profits  or 
"  gains  shall  be  charged  with  duty  on  the  person  liable  to  such 
"  annual  payment,  without  distinguishing  such  annual  payment." 
It  is  said  that  these  annuities  are  not  payable  out  of  profits  or  gains. 
I  think  that  they  are  payable  out  of  profits  or  gains,  for,  according  to 
the  ])rinciple  of  calculation  which  I  have  already  stated,  if  these 
annuities  were  not  payable,  the  lump  sums  received  from  annuitants 
would  be  wholly  profits  or  gains.  Although  those  lump  sums  may 
not  be  net  profits,  yet,  being  received  in  consideration  of  the  granting 
of  annuities,  they  are  as  much  gains  as  any  sum  which  is  received  by 
a  merchant  as  a  payment  to  him  for  goods  sold,  services  rendered,  or 
in  respect  of  any  special  contract.  In  this  particular  case  all  the 
lump  sums  are  not  taxed  as  profits  or  gains,  but  they  would  be 
taxable  as  such  if  the  payment  of  the  annuities  were  not  made  out  of 
them  and  out  of  what  they  produce,  and  therefore  the  annuities  are 
paid  out  of  profits  or  gains. 

It  seems  to  me  clear  that  the  intention  of  the  legislature  as 
expressed  in  sect.  102  is  to  do  in  such  a  case  as  the  present  the  same 
as  in  other  cases,  and  to  find  at  its  source  a  taxable  item,  and  to  tax 
it  in  the  hands  of  the  payer,  that  is,  in  this  case,  in  the  hands  of  the 
insurance  company.  Upon  these  grounds  I  think  that  this  appeal 
must  fail,  and  be  dismissed  with  costs. 

Hawkins,  J. — I  concur. 


IN   THE   COURT   OF   APPEAL. 

Royal  Coukts  of  Justice, 

10  June  1890. 

Before  The  Master  of  the  Rolls    (Loed  Esheu), 
Lord    Justice    Lixdlet,   and    Lord    Justice    Lopes. 

Between  The  Geesham  Life  Assurance  Society     .   Appellants, 

and 
Robert  Hexry  Poole  Styles  (Surveyor  of  Taxes)     Respondent. 

JUDGMENT. 

Lord  LsJier,  21. B. — In  my  opinion  this  case  is  governed  by  the 
rule  of  construction  laid  down  in  Alexandria  Waterworlcs  Co. 
V.  Mitsqrave  (').  A  rule  of  construction  was  there  laid  down  and 
applied  to  the  -Ith  rule  of  Case  I,  in  Schedule  D,  which  seems  to  me 
to  be  the  rule  govei'ning  the  decision  in  this  case. 

(»)  XI  Q.  B.  D.  174. 
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This  Society  is  carrving  on  business,  and  the  part  of  their  business 
with  which  we  are  concerned  is  that  they  sell  annuities,  or,  if  it  is 
put  in  ordinary  language,  they  grant  annuities  in  consideration  of 
money  paid  to  them.  What  we  have  to  see  is  what  is  the  profit  of 
that  business  upon  which  the  Government  is  entitled  to  receive 
Income  Tax.  But  for  the  ith  rule  and  the  102nd  section,  I  should 
have  no  doubt  but  that  the  income  on  which  the  Government  would 
be  entitled  to  charge  Income  Tax,  would  be  arrived  at  by  taking  the 
difference  between  what  was  received  in  any  three  years,  and  what  it 
cost  to  obtain  those  receipts.  Such  a  difference  in  any  year  is  the 
annual  income  of  a  tradesman,  and  whether  the  wa^'  of  getting  at 
that  is  by  means  of  an  actuary  or  by  some  plain  simple  method  seems 
to  me  to  be  immaterial.  Then  I  have,  lurther,  no  doubt  that  the 
recei]:)ts  of  this  business  would  be  the  price  paid  by  the  proposed 
annuitants,  and  that  one  of  the  expenses  would  be  the  amount  of  the 
annuities  which  had  to  be  paid  in  respect  of  the  sums  which  had  been 
received.  But  then  comes  the  J'th  rule,  and  it  seems  to  me  that  rule 
lays  down  something  different  fi-om  that  which  would  have  been 
applicable  if  the  rule  had  not  been  there.  There  would  be  hardship 
but  for  other  clauses  which  get  rid  of  it  and  produce  this  effect,  that 
the  amount  which  the  Government  receives  by  way  of  Income  Tax  is 
not  increased,  but  the  mode  in  whicli  that  amount  is  collected  is 
altered  so  that  it  can  be  collected  i'rom  the  jjerson  who  pays.  Now 
what  was  the  interpretation  put  on  rule  4  in  the  case  of  Alexandria 
Water  Co.  v.  Musfjrave?  It  seems  to  me  to  be  this — that  for  the 
purpose  of  the  collection  of  Income  Taxes  the  words  "jirofits  and 
gains"  in  the  rule  mean  the  credit  side  of  the  account.  If  so,  that 
means  the  trade  receipts  over  the  period.  Then,  in  making  up  the 
other  side  of  the  account  for  this  purpose  of  taxation,  no  items  on 
account  of  annual  interest  or  an  annuity  or  other  annual  payment  are 
to  be  put  on  that  side  of  the  account,  although,  but  for  the  rule, 
the\^  would  be  properly  placed  in  the  account  as  expenses.  That  was 
held  with  regard  to  "annual  interest''  in  the  Alexandria  Water  Co. 
Case.  Applying  that  holding  to  the  next  item  in  rule  4,  that  is  to 
"annuities",  then,  although  these  annuities  would,  but  for  the  rule, 
have  been  expenses  which  would  have  to  be  deducted  before  vou 
could  get  at  the  net  profit,  the  Act  has  said,  reading  it  according  to 
the  ordinary  meaning  of  the  English  language,  that  these  annuities 
are  not  to  be  taken  into  the  account.  That  is  the  judgment  of  the 
Divisional  Court,  which  I  think  was  right,  applying  the  rule  of 
construction  laid  down  in  the  Alexandria  Water  Co.  Case,  and 
therefore  tliis  appeal  fails,  and  our  judgment  must  be  for  the  Crown. 

Lindley,  L.J. — I  have  entertained  some  doubt  about  this  case  in 
consequence  of  the  ditficulty  of  putting  a  construction  on  all  the 
words  of  these  sections;  but  I  have  come  to  the  conclusion  that  the 
decision  of  the  Court  below  is  right.  The  case  turns  on  the  true  con- 
struction of  the  4th  rule  in  Schedule  D  and  on  section  102,  and  upon 
the  construction  or  interpretation  which  was  put  upon  rule  4  in  the 
case  of  Alexandria  Water  Co.  v.  Musgrave.  It  is  quite  obvious  when 
we  look  at  the  rules  in  Schedule  D  that  the  rules  laid  down  for  the 
purpose  of  ascertaining  the  balance  upon  which  Income  Tax  is  to  be 
assessed  are  very  different  from  the  rules  ordinarily  employed  in  trade 
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ill  ascertaining  the  net  profits  divisible  among  those  who  cany  it  on. 
That  is  made  plain  by  running  the  eve  down  rule  3.  There  are  all 
sorts  of  things  which  are  not  to  be  inserted  which  traders  would 
insert  in  order  to  ascertain  the  net  balance  to  divide  among 
themselves,  and  the  language  of  the  rule  itself  is  significant.  I 
cannot  help  thinking  that  when  the  rule  says  that  certain  things  are 
not  to  be  deducted  from,  or  set  against  profits  or  gains,  that  this 
latter  expression  means  the  items  on  the  credit  side  of  the  account. 
The  tax  is  upon  the  balance,  and  there  is  nothing  expressly  said  about 
deducting  any  losses,  the  only  authority  for  any  deductions  being  the 
expression  "balance  of  profits  and  gains",  and  it  is  only  by  implication 
that  you  get  at  how  a  balance  is  to  be  struck.  It  appears  to  me, 
therefore,  that  the  annuities  in  this  case  are  payable  out  of  such 
profits  or  gains  as  are  referred  to  in  the  rules  to  Schedule  D  or,  to  vary 
the  expression,  they  are  annuities  payable  out  of  the  profits  or  gains 
brought  into  charge  by  virtue  of  this  Act,  which  is  the  expression 
used  in  section  102.  Having  regard  to  the  construction  already  placed 
on  these  phrases  in  the  Alexandria  Water  Co.  Case,  it  appears  to  me, 
though  I  had  some  doubts  about  it  at  first,  that  the  decision  appealed 
against  is  right. 

Lopes,  L.J. — It  appears  to  me  that  the  decision  of  this  case 
depends  on  the  -Ith  rule  of  case  I  of  Schedule  I)  of  the  Act  of  1S4!2, 
and  on  the  102nd  section  of  that  Act.  If  it  were  not  for  the  rule 
and  the  section,  I  should  have  thought  without  doubt  that  the 
Appellants  would  have  been  entitled  to  make  the  deductions  which 
they  now  claim  to  make — in  point  of  fact,  they  would  have  been 
entitled  to  make  such  deductions  as  any  other  commercial  undertaking 
would  be  entitled  to  make  in  respect  of  expenses  incurred  in  carrying 
on  their  trade,  deducting  those  expenses  so  as  to  get  at  the  net  result. 
Eut  it  appears  to  me  that  the  legislature  intended  a  different  result, 
and  a  different  machinery  for  collection,  to  be  applicable  to  annuities 
or  other  annual  j^ayments.  I  think  that  in  the  -ith  rule  by  "profits 
and  gains"  are  intended  receipts — trade  receipts,  that  is,  the  credit 
side  of  the  account;  and  I  think  this  view  is  strengthened  by  the 
different  phraseology  used  in  the  different  rules.  In  the  first  rule  of 
Case  I,  we  have  the  expression  "full  amount  of  the  balance  of  profits 
or  gains",  in  the  3rd  rule  we  have  "the  balance  of  profits  and  gains 
chargeable",  and  when  we  come  to  the  -Ith  rule  a  ditferent  term  is 
used,  "the  amount  of  the  profits  and  gains  arising  as  aforesaid."  I 
think  this  difference  of  expression  was  in  consequence  of  the  different 
state  of  things  applicable  to  the  different  rules.  The  view  that 
"profits  and  gains"  in  rule  4  means  the  credit  side  of  the  trade 
account  is  strengthened  b}'  section  102  of  this  Act.  It  is  to  be  observed 
that  there  is  nothing  harsh  or  unreasonable  in  this  construction, 
which  merely  makes  the  Society  liable  primarily  to  pay  the  tax,  they 
having  full  authority  to  deduct  it  from  the  annuity  when  they  pay 
the  annuitant. 

I  have  only  further  to  say  that  the  view  we  now  take  of  the 
construction  of  this  rule  is  entirely  consistent  and  in  accordance  with 
the  Alexandria  Water  Co.  v.  Must/rare.  I  think,  therefore,  the 
judgment  of  the  Court  below  was  right,  and  that  the  appeal  should  be 
dismissed. 
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IN  THE  HOUSK  OF  LORDS. 

Tuesday,  31  May  1892. 

Between  The  Gresiiam  Life  Assurance  Society    .     Appellants, 

and 
Robert  Henry   Poole   Styles  (Surveyor 

of  Taxes)       ......     Kesponcleut. 

Lords  ])resent — The    Lord    Chancellor.    Lord    Watson,    Lord 
Herscuell,  Lord  Field  and  Loru  Morris. 

JUDGMENT. 

The  Lord  Chancellor. — My  Lords,  the  commereial  coneei"n  in 
respect  of  which  the  question  arises  here,  consists  of  a  business  which 
is  carried  on  by  receiving  a  sum  of  money  as  the  purchase-money  for 
the  granting  of  annual  sums.  The  sum  so  granted  is  certainly  an 
annuity  and  an  annual  pavment,  and  I  believe  it  is  the  fortuitous  use 
of  tho.se  words,  under  circumstances  that  I  shall  presently  discuss, 
which  has  given  rise  to  what  seems  to  me  an  erroneous  construction 
of  the  Statute. 

The  question  arises  under  the  Income  Tax  Acts,  and  the  Act 
itself,  like  all  the  Acts  of  the  same  class,  purports  to  be  "  An  Act 
for  granting  to  Her  Majesty  duties  on  profits  arising  from  property, 
professions,  trades  and  offices."  Now  I  leave  out  for  the  moment 
the  question  of  land,  and  the  object  being  to  tax  profits,  certain 
Rules  have  been  inserted  in  the  Statute  which  have  become,  and 
are  made  in  truth,  parts  of  the  Act  itself.  But  the  Rules  are,  as 
they  themselves  import.  Rules  for  ascertaining  the  duties.  "  The 
amount  of  the  profits  and  gains  "  was  the  expression  all  through  the 
earlier  Legislation  on  the  subject  down  to  the  Act  of  1805.  In  that 
year  the  expression  was  altered,  as  is  pointed  out  by  Mr.  Dowell  in 
his  valuable  book  on  the  Income  Tax  Acts,  page  114,  and  the 
observation  appears  to  be  well  founded  that  the  alteration  of  the 
language  ])oiiited  rather  to  a  more  careful  return  or  statement  of 
income,  an  account  in  a  Debtor  and  Creditor  form,  and  intended  to 
prevent  deductions,  which  possibly  had  been  up  to  that  time  claimed 
being  permitted  to  reduce  the  amount  of  the  profit  which  the 
Debtor  and  Creditor  account  ought  to  show.  But  except  as  indi- 
cating the  form  rather  than  the  substance  of'  what  should  be  shown 
in  the  return  as  the  balance  of  profits  and  gains,  I  am  in  the  con- 
dition of  Lord  Blackburn,  who  said,  in  the  case  of  the  Coltness  Iron 
Company  v.  Black  (L.  R.  G  Appeal  Cases,  334),  that  ho  had  been 
unable  to  discover  any  difference  in  the  meaning  of  the  two  phrases. 

Now  if  I  understood  the  contention  before  your  Lordships  aright, 
it  rested  on  the  Fourth  Rule  relating  to  Assessment  under  Schedule 
D,  which  prohibited  an}'  deduction  being  made  on  account  of  any 
annual  interest  or  any  annuity  or  any  other  annual  paj'ment,  and 
as  those  sums  were  annuities  or  annual  payments,  it  was  said  that 
they  were  not  to  be  deducted  in  estimating  the  amount  of  the 
profits  and  gains  arising  as  aforesaid.  And  if  the  Rule  had  stopped 
at  the  point  up  to  which  I  have  quoted  it,  I  should  have  concurred 
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with  the  contention  of  the  Surveyor.  But  the  l\ule  does  not  stop 
there.  In  order  to  be  a  prohibited  reduction  it  must  be  sought  to  be 
made  on  an  annuity  or  other  annual  payment  payable  "  out  of  such 
profits  or  gains." 

Now  to  my  mind  it  is  very  clear  what  is  the  intiiitus  both  of  tbe 
enactment  and  of  the  Rules  under  which  the  duties  are  to  be  ascer- 
tained. The  thing  to  be  taxed  is  the  amount  of  profits  and  gains. 
The  word  "profits",  I  think,  is  to  be  understood  in  its  natural  and 
proper  sense,  in  a  sense  which  no  commercial  man  would  misunder- 
stand. But  when  once  an  individual  or  a  Company  has  in  that 
proper  sense  ascertained  what  are  the  profits  of  his  business  or  his 
trade,  the  destination  of  those  profits  or  the  charge  which  has  been 
made  on  those  profits  hy  previous  agreement  or  otherwise  is  jDer- 
fectly  immaterial.  The  tax  is  payable  upon  the  profits  realised,  and 
the  meaning  to  my  mind  is  rendered  plain  by  the  words  "  payable  out 
of  profits." 

It  would  be  an  extraordinary-  thing  to  suggest  that  where  a 
business  consists  of  granting  annuities  it  is  to  be  taxed  upon  a 
different  principle  from  any  other  commercial  concern,  and  no  one, 
I  suppose,  could  doubt  that  in  any  other  commercial  concern  the 
cost  ol"  the  thing  sold  to  the  trader  is  one  of  the  expenses  incident  to 
the  carrying  on  of  the  trade.  If  an  annuity  seller  is  to  be  treated 
dift'erently  from  a  seller  of  any  ordinary  article  of  commerce — coals 
or  corn  or  the  like — one  would  have  expected  to  find  some  words  in 
the  Statute  rendering  him  obnoxious  to  a  different  system  of  taxation, 
and  enforcing  a  different  mode  of  ascertaining  profits,  whereas  it 
seems  to  me  tliat  the  application  of  the  general  words,  "profits  and 
gains",  or  "  balance  of  profits  and  gains",  are  equally  applicable 
whatever  the  commercial  concern  carried  on  may  be. 

1  think  one  gets  a  very  fair  notion  of  what  was  in  the  mind  of 
the  Legislature  by  a  variety  of  cases  put  in  the  course  of  the 
argument  which  it  is  not  necessary  to  repeat  here.  The  Court  of 
Ap[)eal  seems  to  liave  been  impressed  by  the  decision  in  the 
Alexandria  Water  Company  Limited  \.  Musgrnve  (L.  H.  XI  Q.  B.  D. 
174?).  With  the  decision  in  the  case  I  am  not  disposed  to  disagree, 
though  I  am  not  (juite  certain  I  am  able  to  adopt  the  reasoning 
which  to  some  extent  api)ears  to  depend  upon  a  distinction  between 
the  words  "gains"  and  "profits",  a  distinction  which  I  cannot 
assent  to ;  but  upon  the  facts  I  think  I  should  have  come  to  the 
same  conclusion,  since,  to  put  it  very  plainly,  in  that  case  it  was  a 
claim  to  deduct  the  Company's  debts  for  borrowed  capital,  and 
din^inish  the  amount  of  the  j)rofits  of  the  trading. 

The  whole  point  seems  to  me  to  depend  upon  the  words  "  out 
of  profits  and  gains."  Profits  and  gains  must  be  ascertained  on 
ordinary  principles  of  commercial  trading,  and  I  cannot  think  that 
the  framers  of  the  Act  could  be  guilty  of  such  confusion  of  thought 
as  to  assume  that  the  cost  of  the  article  sold  to  the  trader,  which 
he  in  turn  makes  his  profit  by  selling,  was  not  to  be  taken  into 
account  before  you  arrived  at  what  was  intended  to  be  the  taxable 
profit. 

As  I  have  said,  the  confusion  has  arisen  from  the  use  of  the 
words  "  annuity  or  animal  sums  payable  "  without  considering  that 
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this  ])articular  commercial  adventure  consists  in  selling  annuities, 
and  that  uhicli  they  pay,  therefore,  is  to  them  the  cost  ol"  the  article 
su])plied.  You  can  no  more  refuse  to  take  that  cost  into  your  con- 
sideration when  ascertaining  the  balance  of  profits  and  gains,  than 
you  could  the  cost  of  the  coals  or  the  corn  to  the  coal  merchant 
and  to  the  corn  merchant  in  ascertaining  what  are  the  profits  from 
his  trade. 

I  am,  therefore,  of  opinion  that  the  judgment  appealed  from 
ought  to  be  reversed. 

Lord  Watson. — My  Lords,  the  business  carried  on  by  the 
Appellant  Society  is  that  of  Life  Insurance,  and  one  branch  of 
it  consists  in  the  sale  of  annuities  to  the  public.  The  consideration 
for  an  immediate  annuity  is  a  lump  sum  instantly  paid,  and  for  a 
deferred  or  contingent  annuity  may  either  be  a  lump  sum  or  a 
series  of  periodical  payments.  The  question  raised  for  decision  in 
this  Appeal  relates  to  an  assessment  under  Schedule  D  in  respect  of 
the  annual  profits  and  gains  arising  from  the  Appellants'  business 
for  tlie  fiscal  year  ending  5  April  188G. 

In  accordance  with  the  provisions  of  Section  100,  Case  First, 
Itule  1  of  the  Act  of  1842  (5  and  G  Victoria,  cap.  35)  the  amount  upon 
whieli  the  Appellants  became  liable  to  pay  Income  Tax  for  the  year 
in  question,  was  one-third  of  the  assessable  profits  or  gains  whicli  had 
accrued  to  them  during  the  three  j'ears  immediately  preceding  the 
30  June  1885,  the  date  at  which  their  books  were  last  balanced. 
The  Appellants  had  in  the  course  of  these  three  years  paid  upwards 
of  £250,000  in  discharge  of  their  contract  obligations  to  their 
annuitants.  The  Kespondent  in  estimating  the  triennial  average 
included  all  these  payments  in  the  balance  of  assessable  profits  or 
gains,  disregarding  the  contention  of  the  Appellants  that  they 
ought  to  be  treated  as  items  of  debit,  for  the  purpose  of  ascertaining 
the  balance.  On  Appeal,  the  Commissioners  for  General  Purposes  of 
the  Income  Tax  Acts  for  the  City  of  London  confirmed  the  assess- 
nient  and  stated  a  special  case  in  terms  of  43  and  44  Victoria, 
cap.  19,  section  59.  The  decision  of  the  Commissioners  has  been 
upheld  by  a  Divisional  Bench  as  well  as  by  the  Court  of  Appeal. 

Kule  1  oi'  Section  100,  Case  First,  prescribes  that  the  duty  to  be 
chai'ged  shall  be  computed  on  a  sum  not  less  than  "  the  full  amount 
"  of  the  balance  of  the  profits  or  gains  of  such  trades,  manufacture, 
"adventure  or  concern."  It  plainly  contemplates  the  preparation 
of  a  balance  sheet  in  which  proper  trading  disbursements  and 
liabilities  are  to  be  set  against  trade  assets,  so  that  the  surplus  of 
the  latter,  if  any,  will  represent  the  assessable  profits  or  gains  of 
the  concern.  All  the  other  rules  applicable  to  Schedule  D  are 
framed  upon  the  same  footing.  Rule  3  of  Case  First  specifies 
vai'ious  items  which  a  trader  might  naturally  enough,  for  his  own 
private  purposes,  insert  on  the  debit  side  of  the  sheet,  and  enacts 
that  these  shall  not  be  allowed  as  deductions  in  estimating  his  profits 
for  the  purposes  of  the  Income  Tax.  Rule  4  of  Case  First  provides 
"  that  in  estimating  the  amount  of  the  profits  and  gains  arising  as 
"  aforesaid,  no  deduction  shall  be  made  on  account  of  any  annual 
"  interest  or  any  annuity  or  other  annual  payment  payable  out  of 
"  such  profits  or  gains." 

VOL.   XXX.  Z 
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The  first  of  the  Rales  applicable  to  Cases  1  and  2  of  Section  100 
provides  that  in  estimating  the  balance  of  the  profits  or  gains  to  be 
charged  according  to  either  case  no  sum  shall  be  set  against  or 
deducted  from  such  profits  or  gains  for  "  any  disbursements  or 
"  expenses  whatever,  not  being  money  whollj"  and  exclusively  laid 
"  out  or  expended  for  the  purposes  of  such  trade,  manufacture, 
"  adventure,  or  concern."  It  seems  tolerably  clear,  and  it  was 
hardly  disputed  by  the  Respondent,  that  all  pa3'ments  made  by  the 
Appellants  on  account  of  the  annuities  which  the}'  have  contracted 
to  pay  are  in  the  strictest  sense  of  the  words  disbursements  made 
wholly  and  exclusively  for  the  purposes  of  their  business.  The 
Aj)pellants  trade  in  annuities,  and  these  disbursements  are  the 
consideration,  or  part  of  the  consideration,  which  ihey  are  bound  to 
give  in  return  for  the  annuitants'  purehase-nioue}'  already'  received 
by  them  and  carried  to  their  credit  in  the  balance-sheet.  Unless 
the  Statute  forbids  it,  the  Appellants  must  have  the  same  right  to 
deduct  such  payments  in  estimating  their  assessable  profits,  as  a 
grocer  has  to  deduct  the  price  paid  by  him  for  the  tea  or  sugar 
Avhich  he  retails.  If  there  be  one  ]wint  free  from  obscurity  in  the 
Act  of  1842  it  is  this,  that  the  Legislature  intended  all  traders, 
whether  in  groceries,  annuities,  or  other  articles  of  commei'ce,  to  be 
assessed  upon  the  same  footing. 

The  learned  Counsel  for  the  Respondent  were  constrained  to 
admit  that,  were  it  not  for  the  terms  of  Rule  4  of  Case  First,  the 
Appellants  would  be  entitled  to  the  deductions  which  they  claim. 
But  they  argued  that  the  expression  "  profits  and  gains "  which 
occurs  twice  in  that  Rule,  in  each  instance  signifies  the  gross 
receipts  of  the  trader,  or,  in  other  words,  the  whole  items  standing 
on  the  credit  side  of  the  balance-sheet.  Upon  that  construction  of 
the  Rule  no  deduction  could  be  allowed  in  estimating  profits  of 
"  any  annual  interest  or  anj- annuity  or  annual  payment",  and  one 
of  many  startling  results  would  be  that  the  yearly  rent  and  taxes 
paid  by  a  trader  for  his  business  premises,  and  yearly  wages  jiaid 
to  his  servants,  would  not  be  dealt  with  as  payments  out  of  trading 
capital,  but  would  be  included  in  the  profits  upon  which  he  pays 
Income  duty.  Although  it  appears  to  have  been  accepted  by  both 
Courts  below,  I  cannot  assent  to  the  construction  put  upon  Rule  4 
by  the  Respondents,  which  is,  in  my  opinion,  at  variance  with  its 
context.  The  Rule  begins  thus :  "  In  estunating  the  amount  of  the 
profits  and  gains  arising  as  aforesaid."  Does  that  mean  "in 
estimating  the  amount  of  the  trader's  assets  ?  "  I  venture  to  think 
not.  I  think  the  words  refer,  not  to  total  assets,  but  to  the  balance 
of  profits  and  gains  to  be  ascertained  by  virtue  of  the  preceding 
rules  for  the  purpose  of  being  charged  with  Income  duty.  The 
Rule  then  goes  on  to  prescribe  that  there  shall  be  no  deduction 
made  on  account  of  any  annual  interest  or  any  annuity  or  other 
annual  payment  "  ])ayable  out  of  such  profits  or  gains";  these  last 
words  refer  back  to  profits  and  gains  as  described  in  the  commence- 
ment of  the  Rule,  and  must  therefore  be  taken  to  mean,  not  gross 
receipts,  but  profits  and  gains  the  amount  of  which  is  to  be  estimated 
for  the  purposes  of  the  Act.  Had  it  been  the  intention  of  the 
Legislature  to  enact  that  no  annual  interest,  annuity,  or  other  annual 
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payment  should  be  inserted  on  the  debit  side  of  the  bahuice-sheet,  it 
appears  to  me  tliat  Kule  4  would  have  been  exj)ressed  in  very 
different  terms.  The  Rule,  as  it  stands,  merely  enacts  that  no 
annual  payment  which  falls  to  be  paid  out  of  profits,  shall  be 
deducted  from  profits  in  assessing  for  Income  Tax. 

The  Respondent  relied  in  argument  upon  Section  102,  which 
directly  charges  with  duty  all  annuities,  yearly  interest  of  money 
or  other  annual  payments,  whether  such  payments  shall  be  payable 
within  or  out  of  Great  Britain.  That  enactment  is  qualified  by  the 
proviso  that  no  charge  shall  be  made  upon  the  person  entitled  to 
such  ])ayments  in  the  case  where  the  same  shall  be  "  payable  out  of 
profits  or  gains  brought  into  charge  by  this  Act."  In  that  case 
the  trader  must  pay  upon  the  whole  profits  or  gains  brought  into 
charge,  but  is  authorized  to  deduct  Income  Tax  in  settling  with  the 
person  entitled.  These  ])rovisions  do  not  appear  to  me  to  throw  any 
light  upon  the  question,  because  in  order  to  ascertain  what  profits  or 
gains  are  brought  into  cliarge  by  the  Act,  it  is  necessary  to  go  l:)ack 
to  the  Rules  of  Case  First  of  Section  100. 

Section  40  of  the  Act  of  1853  (16  and  17  Victoria,  cap.  34),  which 
was  also  referred  to  in  the  course  of  the  argument,  has  really  no 
bearing  ujjon  the  present  question.  It  empowers  persons  who  are 
liable  to  the  payment  of  any  rent,  or  any  yearly  interest  of  money, 
or  any  annuity,  or  other  annual  payment,  on  making  such  payment 
to  deduct  and  retain  thereout  the  amount  of  the  rate  of  Income 
duty  pa3'al:)le  at  the  time,  but  it  has  no  application  to  annual  pay- 
ments payable  out  of  profits  or  gains.  Section  24  (3)  of  "  The 
Customs  and  Inland  Revenue  Act,  188S",  for  the  first  time  made  it 
compulsory  upon  the  persons  lialjle  in  payment  to  retain  Income 
Tax  upon  their  making  payment  out  of  the  capital  which  they 
cmplo}'  in  trade  of  any  interest  of  money  or  annuities  charged  with 
the  tax  under  Schedule  D,  and  not  payable  or  wholly  payable  out 
of  profits  brought  into  charge  to  such  tax.  Had  that  enactment 
been  in  force  in  the  year  1885-6  the  present  controvensy  would 
never  have  arisen.  The  only  point  which  remains  for  consideration 
is  this — whether  the  annuities  paid  by  the  Appellants  are  payable, 
within  the  meaning  of  Rule  4,  out  of  profits  and  gains  ?  In  order  to 
bring  annuities  or  other  annual  payments  within  the  scope  of  the 
Rule,  they  must,  in  my  opinion,  either  be  directly  charged  upon 
profits,  or  be  in  themselves  of  such  a  character  that  they  form  a 
proper  charge  upon  profits.  Now  I  cannot  understand  in  what  sense 
the  annuities  in  question  can  be  said  to  be  properly  chargeable  to 
profits.  An  annuity  to  the  widow  of  a  deceased  partner,  interest  on 
capital  advanced  by  a  partner,  or  upon  money  borrowed  for  the 
purposes  of  the  business,  are  truly  jjayable  out  of  profits  earned,  and 
therefore  ought  not  to  be  deducted  in  estimating  the  income  yielded 
by  the  business.  On  tliat  ground  I  agree  with  the  decision  of  the 
Court  of  Appeal  in  the  Alexandria  Wafer  Company  v.  Musyrave 
(XI.  Q.lJ.D.  174),  although  I  am  unable  to  concur  in  all  the  reasons 
which  were  assigned  for  it.  But  the  business  of  the  Appellants 
consists  in  employing  their  trading  capital  to  pay  annuities,  as  the 
counterpart  of  the  consideration  given  by  the  annuitant,  and  the 
annuities  are  payable  out  of  stock  and  not  out  of  business  profits. 

z  2 
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On  these  grounds  I  concur  in  the  judgment  which  has  been 
moved  by  the  Lord  Chancellor. 

Lord  SerscheU. — My  Lords,  the  Appellant  Society,  as  part  of 
the  business  "which  it  carries  on,  sells  or  grants  annuities  in  con- 
sideration of  a  premium  or  lump  sum  paid  down  in  the  case  of  an 
immediate  annuity,  and  of  a  similar  payment  or  of  periodical 
premiums  in  the  case  of  a  deferred  or  contingent  annuity.  In  making 
up  the  balance  sheet  showing  the  amount  of  its  profits  and  gains 
for  three  years  the  Society  put  on  one  side  of  the  account  the 
consideration  money  received  for  annuities  granted,  on  the  other 
side  was  put  the  sum  paid  in  discharge  of  its  anniiity  contracts. 
The  Surveyor  of  Taxes  contended  that  the  latter  sum  ought  not  to 
have  entered  into  the  account  for  the  purpose  of  ascertaining  the 
profits  and  gains  on  which  Income  Tax  was  to  be  assessed  under 
Schedule  D  of  the  Income  Tax  Acts. 

This  contention  was  based  upou  the  Fourth  Eule  relating  to 
assessment  under  Schedule  D,  which  is  in  the  following  terms:  "  In 
"  estimating  the  amount  of  the  profits  and  gains  arising  as  aforesaid, 
"  no  deduction  shall  be  made  on  account  of  any  annual  interest  or 
"  any  annuity  or  other  annual  payment,  payable  out  of  such  profits 
"  and  gains."  It  was  said  that  this  expressly  j^rohibited  any  deduc- 
tion in  respect  of  the  annuities  paid  by  the  Society,  that  the  Income 
Tax  must  be  paid  upon  the  basis  that  the  entire  sum  received  by  the 
Society  as  the  consideration  for  its  undertaking  to  pay  annuities  was 
to  be  assessed  as  profits  and  gains,  and  that  the  Society  would  have 
a  right  to  deduct  Income  Tax  when  paying  the  annuities  to  those 
who  had  purchased  them.  The  contention  of  the  Surveyor  of  Taxes 
has  been  sustained  by  the  Divisional  Court  and  the  Court  of  Appeal. 
The  learned  judges  in  the  Com-t  of  Appeal  founded  their  judgment 
mainly  upou  a  prior  decision  of  that  Court  in  the  case  of  the 
Alexandria  Waterworks  Company  v.  Mi(sgrave,  which  I  shall  have 
to  consider  presently. 

It  cannot,  of  course,  be  denied  that  as  a  matter  of  business  profits 
are  ascertained  by  setting  against  the  income  earned  the  cost  of 
earning  it,  nor  that,  as  a  general  rule,  for  the  purpose  of  assessment 
to  the  Income  Tax,  profits  are  to  be  ascertained  in  the  same  way. 
"  Money  wholly  and  exclusively  laid  out  or  expended  for  the  purpose 
of  a  trade,  manufacture,  adventure  or  concern  "  may,  by  the  first  of 
the  rules  applying  to  both  the  preceding  cases,  be  taken  into  account 
in  estimating  the  balance  of  profits  and  gains  to  be  charged.  It 
seems  to  me  beyond  question  that  the  payments  made  by  the  Society 
to  its  annuitants  are  within  these  words.  And  those  carrying  on  the 
business  of  selhng  annuities  would  be  assessed  on  quite  a  ditferent 
principle  to  those  carrying  on  other  businesses  if  their  gross  receipts 
were  to  be  treated  as  profits  without  regard  to  the  payment  to  which 
in  consideration  of  those  receipts  they  had  bound  themselves. 

But  it  is  said,  and  truly,  that  the  Income  Tax  Acts  have  laid  down 
certain  rules  to  be  applied  in  determining  how  the  tax  is  to  be 
assessed,  and  that  even  if  the  result  should  be  to  tax  as  profits  and 
gains  what  cannot  properly  be  so  called,  the  requirements  of  the 
Acts  must,  nevertheless,  be  complied  with.  The  controversy  mainly 
turns  upon  the  construction  to  be  put  upon  the  Fourth  Rule  which  I 
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have  already  quoted,  but  the  102ud  Section  of  the  Act  must  be  read 
in  connection  with  it.  That  section,  after  enacting  that  Income 
Tax  shall  be  charged  upon  all  annuities,  yearly  interest  of  money,  or 
other  annual  payment,  j)rovides  that  in  every  case  where  the  same 
shall  be  payable  out  of  profits  or  gains  brought  into  charge  by  virtue 
of  this  Act  no  assessment  shall  be  made  upon  the  person  entitled  to 
such  annuity,  interest,  or  other  annual  payment,  but  the  whole  of 
such  profits  or  gains  sliall  be  charged  with  duty  on  the  person  liable 
to  such  annual  payment  without  distinguishing  such  annual  payment, 
and  the  person  so  liable  to  make  such  annual  payment  out  of  the 
profits  or  gains  charged  with  duty,  "  shall  be  entitled  to  deduct  the 
Income  Tax  from  the  annual  payment",  and  the  person  to  whom 
payment  is  made  is  to  allow  such  deduction. 

It  was  admitted  that  reading  this  enactment  in  conjunction  with 
the  Fourth  Rule  the  prohibitiou  contained  in  that  Kule  only  applied 
when  the  annuity  was  payable  out  of  profits  and  gains  brought  into 
charge  by  virtue  of  the  Act.  What  is  the  meaning  of  "  profits  and 
gains"  as  found  in  the  concluding  words  of  the  Fourth  Kule?  Unless 
the  context  requires  a  ditferent  meaning,  or  the  words  appear  to  be 
used  throughout  the  Act  in  another  sense,  I  think  the\'  must  be 
construed  according  to  their  ordinary  signification.  AVhen  we  speak 
of  the  profits  or  gains  of  a  trader  we  mean  that  which  he  has  made 
by  his  trading.  Whether  there  be  such  a  thing  as  profit  or  gain  can 
only  be  ascertained  by  setting  against  the  receipts  the  expenditure  or 
obligations  to  which  they  have  given  rise. 

In  the  taxing  provision  of  the  Income  Tax  Acts,  the  tax  is 
imposed  in  respect  of  the  annual  profits  or  gains  arising  or  accruing 
to  any  person  from  any  trade  "  to  be  charged  for  every  20 
shillings  of  the  annual  amount  of  such  profits  or  gains.".  Here  it 
cannot  be  doubted,  I  think,  the  words  "  profits  or  gains  "  are  used  in 
the  sense  I  have  indicated.  There  is  nothing  in  any  part  of  the  Act 
to  show  the  contrary,  indeed,  when  the  liules  are  considered,  they 
confirm  the  view  that  this  meaning  is  to  be  attributed  to  the  words. 
Their  general  purpose  is  to  pi'ohibit  certain  matters  being  taken  into 
account  which  ought  not  to  be  set  against  the  receipts  when  profits 
are  being  ascertained.  But  the  scheme  of  the  Act  obviously  is  to  tax 
not  receipts,  but  profits  properly  so  called. 

The  100th  Section  prescribes  that  the  duties  under  Schedule  D 
shall  be  assessed  and  charged  under  certain  rules.  The  first  of  these 
is  that  the  duty  .shall  be  computed  on  a  sum  not  less  than  the  full 
amount  of  the  balance  of  the  profits  or  gains  of  the  trade,  &c.,  upon 
a  fair  and  just  average  of  three  years.  The  expression  "  balance  of 
the  profits  and  gains  "  is  not  a  happy  one,  but  the  meaning  obviously 
is  the  balance  arrived  at  by  setting  against  the  receipts  the  expendi- 
ture necessary  to  earn  them. 

When  we  come  to  the  Third  Rule,  and  the  first  of  the  rules 
"applying  to  both  the  preceding  cases",  it  must  be  admitted  that 
the  words  "  profits  or  gains  "  are  not  always  used  in  their  proper  or 
ordinary  sense.  The  Third  Rule,  for  example,  provides  that  in 
estimating  the  balance  of  profits  and  gains  chargeable  under 
Schedule  D,  "  No  sum  shall  be  set  against,  or  deducted  from,  or 
"  allowed  to  be  set  against,,  or  deducted  from  such  '  profits  or  gains ' 
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"  on  account  of  any  sum  expended  for  the  repairs  of  trade  premises, 
"  or  for  the  supply,  repairs,  or  alterations  of  trade  implements,  beyond 
"  the  sum  usually  expended  for  such  purposes  on  an  average  of  three 
"  years."  Here  it  is  obvious  that  the  "profits  or  gains"  against 
which  the  cost  of  repairs  is  not  to  be  set,  or  from  which  it  is  not  to 
be  deducted,  cannot  be  the  profits  or  gains  of  the  business  properly 
so  called.  The  subject  matter  necessitates  the  conclusion  that 
language  is  being  employed  loosely  and  inaccurately.  The  Rule 
contemplates  tlie  making  up  of  a  balance  sheet,  and  deals  with  what 
may  be  put  on  the  debit  side  of  it.  And  the  First  l\ule  "applying 
to  both  the  pi-eceding  cases",  wliich  commences  with  the  same  words 
as  the  Rule  I  have  just  referred  to,  evidently  requires  a  similar 
construction.  But  in  the  Fourth  Rule,  which  your  Lordships  have 
specially  to  construe,  the  language  employed  is  very  different.  I  can 
find  nothing  to  show  that  the  words  "  profits  and  gains  "  were 
intended  to  be  understood  otherwise  than  in  their  proper  sense. 
The  Rule  prescribes  tliat  in  estimating  the  amount  of  the  profits  and 
gains  "  arising  as  aforesaid",  no  deduction  shall  be  made,  etc.  This 
seems  to  refer  back  to  the  charging  provision  which  I  have  quoted, 
and.  I  have  already  pointed  out  the  meaning  which  must  be  there 
attributed  to  "  pi'ofits  and  gains."  And  when  read  in  connection 
with  Section  102,  the  rule  clearly  relates  only  to  annuities  payable 
out  of  profits  and  gains  "brought  into  charge"  by  virtue  of  the 
Act,  and  to  cases  in  which  the  trader  is  liable  to  make  the  annual 
payment  out  of  the  profits  or  gains  charged  with  duty.  I  have 
pointed  out  that  in  the  charging  provision  it  is  the  profits  and  gains 
pi'operly  so  called,  not  the  gross  receipts,  which  are  brought  into 
charge.  If  these  do  not  exceed  the  expenses,  nothing  is  payable  by 
way  of  Income  Tax.  In  the  Fourth  Rule  there  is  no  mention  of  a 
balance,  nor  is  it  said,  as  in  the  other  Rules,  that  no  sum  shall  be  set 
against  the  profits  "on  account  of  any  sum  expended"  in  the  pay- 
ment of  annuities.  I  can  see  no  reason  why,  if  the  intention  was 
that  contended  for  by  the  Crown,  these  words  should  not  have  been 
inserted  in  the  Third  Rule  instead  of  a  Fourth  Rule  with  altered 
language  being  added.  The  expression  in  this  Rule  is  altogether 
changed,  the  deduction  prohibited  is  confined  to  annuities  "  payable 
out  of"  the  profits  and  gains.  This  implies  that  the  profits  and 
gains  out  of  which  the  annuity  is  payable  are  already  ascertained. 
In  the  other  Rule  there  is  no  reference  to  the  fund  out  of  which  the 
moneys  expended  are  payable,  the  only  thing  regarded  is  the  fact  of 
the  expenditure  and  the  purpose  for  which  it  has  been  incurred.  It 
would  be  a  strange  use  of  language  to  speak  of  the  annuities  as 
"payable  out  of"  the  gross  receipts  of  the  trader  merely  because  he 
is  under  liability  to  pro\dde  for  them. 

I  think  the  Fourth  Rule  was  primarily  designed  to  meet  such  a  case 
as  that  in  which  a  trader  had  contracted  to  make  an  annual  payment 
out  of  his  profits,  as,  for  example,  when  he  had  agreed  to  make  such 
a  paA'ment  to  a  former  partner,  or  to  a  person  who  had  made  a  loan 
on  the  terms  of  receiving  such  payment.  But  for  the  rule  it  might 
plausibly  have  been  contended  that  in  such  a  case  a  trader  was  only 
to  return  as  his  profits  what  remained  after  making  such  payment. 
It  is  unnecessary  to  define  the  limits  within  which  the  rule  applies. 
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but  T  am  unable  to  agree  with  the  Court  below  that  it  is  applicable 
to  tlie  present  ease.  The  annuities  are  not  in  my  opinion  payable 
out  of  the  profits  and  gains  of  the  Society'.  Uiitil  the  payn'ients 
which  they  necessitate  have  been  taken  into  account,  it  cannot  be 
ascertained  whether  there  are  any  profits  and  gains  or  not. 

I  do  not  think  this  view  conflicts  with  the  decision  in  the  case  of 
the  Alexandria  Waterworks  v.  Jliisgrave.  The  payments  of  interest 
to  the  debenture  holders  were  made  out  of  the  profits.  Thes^e  were 
ascertained  by  deducting  from  the  moneys  earned  the  expenses 
incurred  in  earning  them,  and  of  these  expenses  the  payments  to  the 
debenture  holders  formed  no  part.  A  portion  of  the  capital  wa.s 
raised  by  shares,  and  another  portion  by  debentures.  There  was  no 
more  reason  why  interest  on  the  debenture  capital  should  be 
deducted  from  the  profits  than  interest  on  the  share  capital. 
Supposing  the  whole  capital  had  been  raised  by  shares  there  would 
have  been  no  pretence  for  making  any  such  deduction,  and  the 
profits  earned  by  the  adventure  could  not  be  diiferent  according  as 
the  capital  was  raised  wholly  by  shares,  or  i)artly  by  shares  and 
partly  by  debentures.  It  is  by  no  means  clear  that  the  case  was  not 
within  the  prohibition  of  the  tliird  rule. 

Although  it  does  not  ai)pear  to  me  that  the  view  of  the  present 
ease  which  I  have  placed  before  your  Lordships  is  inconsistent  with 
the  decision  in  the  Alexandria  Waterworks  Company  v.  2Iusr/rave,  I 
think  it  is  in  conflict  with  the  Jlersey  Loan  Company  v.  Woof  ton,  but 
the  reasoning  which  has  led  me  to  my  present  conclusion  applies 
equally  to  the  facts  of  that  case. 

Lord  Field. — My  Lords,  I  have  been  asked  by  my  noble  and 
learned  friend,  Lord  Morris,  to  express  bis  entire  concurrence  in 
the  judgment  which  has  been  moved,  and  I  have  no  difficulty 
whatever  in  adding  my  own. 

Questions  Put. 

That  the  judgment  appealed  from  be  reversed. 
The  Contents  have  it. 

That  the  Respondent  do  pay  to  the  Appellants  their  Costs,  both 
here  and  below. 

The  Contents  have  it. 


CORRESPONDENCE. 


CONSUMPTIVE   FAMILY   HISTORY. 

To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

Sir, — The  recent  papers  by  Mr.  Manly  and  Dr.  Lyon  on  the  extra 
risk  arising  fi-om  a  consumptive  family  history  (J. I. A.,  xxx,  97, 
120),  and  the  discussions  which  followed,  are  among  the  most 
interesting  which  have  occupied  the  attention  of  the  Institute  for 
some  time,  because  the  subject   is   one   of    such  intense   practical 
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iinportauce.  Anything  which  will  aid  in  a  more  scientific  and 
accurate  classification  of  ajiplicauts  is  an  onward  step,  and  is  of  the 
greatest  value  to  life  assurance  in  general.  I  venture,  therefore, 
to  draw  attention  to  a  few  points  that  arise  in  connection  with  these 
papers.  We  are  all  under  too  great  an  obligation  to  their  authors  to  be 
at  all  super-critical,  and  yet  I  feel  that  it  is  not  desirable  to  allow  the 
matter  to  pass  without  comment. 

1.  The  conclusion  that  "cases  of  consumption  in  the  famih*,  other 
than  in  a  parent,  may  be  disregarded  where  the  applicant  is  perfectly 
sound",  is  one  which  cannot  be  accepted  without  strong  confirmatory 
evidence.  Even  the  statistics  which  Mr.  Mauh'  offers  in  its  support 
are  subject  to  criticism.  The  records  include  not  only  the  cases 
which  show  an  admittedly  consumptive  family  history,  but  those 
which  contain  doubtful  causes  of  death,  which,  in  the  opinion  of 
Dr.  Lyon,  should  reall}'  be  classified  as  consumption.  Now  there  is 
no  doubt  that  Dr.  Lyon  did  his  work  thoroughly  and  conscientiously, 
but  it  is  quite  possible  that  another  equally  competent  and  conscien- 
tious physician  might  make  a  different  classification.  So  far  as  an 
outsider  can  judge,  his  inclusion  of  so  many  "childbirth"  cases  as 
being  really  consumption,  leads  to  the  belief  that  he  has  been  unduly 
severe  in  his  examination  of  the  applications,  and  that  the  whole 
record  has,  perhaps,  been  swelled  by  the  addition  of  a  number  of  cases 
which,  though  doubtful,  are  not  really  consumptive  at  all.  If  this  be 
so,  the  effect  would  probably  be  noticed,  especially  in  the  class 
containing  the  cases  of  supposed  consumption  among  brothers  or 
sisters,  for  these  members  of  the  family  are  more  numerous  than  the 
parents,  and  probably  more  frequently  separated  from  the  applicants 
by  long  distances  than  the  latter,  and  thus  more  likely  to  furnish 
cases  with  indefinite  or  unknown  causes  of  death.  The  inclusion  of 
any  considerable  number  of  cases  which  are,  in  spite  of  a  doubt 
attaching  to  them,  reallv  non-consumptive,  and  therefore  show  a 
favourable  mortality,  would  have  the  effect  of  greatly  reducing  the 
death  rate  from  consumption  in  the  whole  class,  and  render  any 
deductions  therefrom  valueless.  I  do  not  say  that  this  has  been 
done,  but  if  individual  judgment  is  allowed  to  enter  at  all  into  the 
classifications,  a  doubt  must  inevitably  arise  as  to  their  reliability. 
There  are  surely  enough  cases  to  be  found  in  which  the  record  is 
beyond  dispute,  to  make  it  unnecessary  to  include  "doubtful"  cases 
at  all. 

The  Washington  Life  investigated  GOtL  deaths  which  had  a 
"doubtful"  family  record,  owing  to  the  presence  of  cases  of  "child- 
birth", "change  of  life",  "exposure",  "grief",  "fever",  "general 
debility",  &c.,  and  found  that  only  111  or  1599  per-cent  of  the.se 
terminated  in  death  by  consumption,  as  against  1602  per-cent  of  the 
total  cases  having  no  hereditary  consumptive  taint.  We  well  ma}- 
doubt,  therefore,  whether  Dr.  Lyon's  apparent  classification  of  all  such 
cases  as  consumption  is  sound. 

2.  The  conclusion  that  the  record  as  regards  brothers  and  sisters 
may  be  practicalh'  disregarded  in  applicants  who  are  personally  sound 
is,  moreover,  at  variance  with  statistics  derived  from  some  other 
sources  at  least.  The  experience  of  the  Mutual  Life  of  New  York 
contains   a  comparison   between   the   family  records  of  their   1,031 
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deaths  fi-oui  consumption,  and  an  equal  number  of  their  deaths  from 
accidents  and  zymotic  diseases,  with  the  following  results: 
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■^ 

j  Consumptives   . 
Non-Consumptives    . 

1,031 
1,031 

2 

0 

36 

18 

22 
5 

71 
45 

194 
102 

837 
929 

These  results  were  summarized  as  follows: 


Deaths 

Parent  Cossckptive 

Brothers 

or  Sisters 

only 

i 

Total       1 

with  Familv; 

Taint    ' 

Father 

Mother 

Total 

Consumptives  . 

Percentage 
Non-Consumptives    . 

Percentage 

45 
20 

56 
32 

101 

9-79 

52 

5-04 

93 
902 

50 
4-85 

194 
18-81 

102 
10-89 

These  figures,  so  far  as  they  go,  show  that  the  history  of  brothers 
and  sisters  is  of  almost  precisely  the  same  value  as  that  of  the 
p:\rents,  since  the  ratios  of  the  consumptive  cases  were  just  about 
double  in  each  class.  Important  and  reliable  statistics  of  this  kind 
should  at  least  make  us  hesitate  before  coming  to  a  different  decision. 

3.  Some  of  the  speakers  apparently  considered  that  since  a 
consumptive  tendency  can  only  be  inherited  from  the  parents,  the 
collateral  record  can  be  largeh',  if  not  entirely,  disregarded  where 
neither  parent  died  of  consumption.  But,  as  Dr.  Lyon  pointed  out, 
it  is  but  rarely  that  the  disease  is  inherited.  What  is  inherited  is  a 
weakness,  a  lack  of  ability  to  resist  as  successfully  as  more  robust 
persons,  the  exposure  and  infection  which  come  in  greater  or  less 
degree  to  all.  The  fact  that  the  parent  did  not  die  of  consumption 
is  not  necessarih'  proof  of  that  parent's  robustness.  Is  it  not,  then,  a 
matter  of  the  first  importance  to  see  how  the  brothers  and  sisters  of 
the  applicant,  children  of  the  same  parents,  have  withstood  the 
physical  trials  of  lifer 

Yours  truly, 

Montreal,  T.    B.    MACAULAY. 

16  Sept.  1892. 

P.S. — Attention  may  also   be  drawn  to  the  fact  that  the  average 
age  at  entrance  was  not  the  same  in  the  different  groups.     In  tables 
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I  and  II,  where  Aither  or  mother  alone  died  of  consumption,  it  was 
33-58  years,  while  in  the  three  "  collateral"  tables  it  was  37-80  years. 
If  there  be  any  value  then  in  the  theory  that  "the  greatest  risk  of 
hereditary  taint  being  developed  is  in  early  manhood,  and  when  that 
time  is  past  and  the  applicant  is  of  sound  constitution,  and  in  every 
respect,  but  for  the  family  history,  a  first-class  life,  then  the  risk  is 
small",  it  would  naturally  follow  that  the  class  of  collaterals,  being 
older,  would  show  a  more  favourable  mortality  than  the  lineals,  on 
the  ground  of  age  alone.  The  difference  of  four  years  is  probably, 
however,  only  a  minor  factor  in  bringing  about  the  results  shown. 
But  in  this  connection,  if  I  might  l)e  allowed  to  throw  out  a  hint,  I 
would  suggest  that  'Slv.  ]\[anly  would  still  further  increase  the 
obligation  of  the  members  to  him  if  he  could  Ihid  time  to  divide  liis 
grou])s,  say,  at  40  at  entrance  (not  by  age  at  death),  and  tell  us  briefly 
how  the  actual  mortality  among  those  entering  after  age  40  compared 
with  the  expected.  This  would  help  in  forming  an  opinion  as  to  the 
theory  in  question.  It  would  probably  be  found,  however,  that 
personal  physique,  as  shown  chiefly  by  the  relation  of  weight  to 
height  has  much  more  to  do  with  neutralizing  a  consumptive  taint  in 
the  familv  than  mere  aare. 


To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

Sin, — Having  been  favoured  with  a  perusal  of  Mr.  Macaulay's 
letter,  I  should  like  to  be  allowed  to  make  a  few  observations  upon  it 
at  once. 

1.  In  the  first  place,  Mr.  Macaulay,  in  quoting  my  conclusion 
with  reference  to  "cases  of  consumption  other  than  in  a  parent,  &c.", 
has  omitted  my  special  qualification:  "so  far  as  these  observations 
have  any  weight."  The  President,  in  the  course  of  the  discussion 
which  followed  the  reading  of  my  paper,  expressed  a  fear  that  the 
conclusion  might  be  accepted  without  the  qualifying  words,  and 
apparently  his  fears  were  justified. 

2.  So  far  from  "childbirth"  cases  having  been  classified  as 
"consumption",  as  assumed  by  Mr.  Macaulay,  the  greatest  care  was 
taken  to  separate  them;  and  I  do  not  see  what  other  conclusion  could 
be  drawn  from  my  "Tables  of  Observations  XI  and  XII"  (where  the 
cases  of  consumption  alone  in  collaterals  are  collated)  than  the  one  I 
have  drawn. 

3.  I  do  not  consider  the  experience  of  the  "Washington  Life" 
sufficiently  long  to  give  any  weight  to  their  deductions  as  to  the 
causes  of  death.  The  experience  of  the  "  Mutual  Life  of  New 
York",  as  given  by  Mr.  Macaulay,  is  vei'y  interesting,  medieaUy^ 
and  is  an  additional  proof,  if  such  were  needed,  that  children  born  of 
consumptive  parents  are  more  likely  to  contract  that  disease  than 
others.  I  am  also  willing  to  admit  that,  amongst  those  who  die  of 
consumption,  there  may  be  found  a  greater  number  who  had  brothers 
or  sisters  die  of  that  disease,  than  amongst  a  similar  number  who  die 
from  other  causes. 
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Tliis,  however,  does  not  prove  that  the  rate  of  morfali ft/  amongst 
those  who  have  had  a  hrother  or  sister  die  of  consumption  is  different 
from  that  of  the  average  class  of  Hves. 

Perhaps  my  views,  which  are  really  tlie  outcome  of  mv  investi- 
gations, will  be  rendered  clearer  by  the  following  explanation. 

First,  then,  I  am  inclined  to  believe,  and  in  this  I  am  supported 
by  Dr.  Lyon,  that  every  person  has  a  constitution  which  makes  him 
more  susceptible  to  contract  one  or  more  forms  of  disease  and 
less  susceptible  to  contract  others;  and  that  the  child  inherits  a 
constitution  with  certain  susceptibilities.  Now,  I  hold  that 
consumption  is  a  particular  case  of  a  general  theorem ;  and  that 
if  the  family  histories  of  tliose  who  die  from  typhoid  fever,  or  cancer, 
or  diabetes,  or  any  other  definite  form  of  disease,  were  collated  witli 
reference  to  those  diseases  in  the  .same  way  as  has  been  done  in 
jNIr.  Macaulay's  statistics  with  reference  to  consumption,  tlie  results 
would  be  similar.  The  child  born  of  a  consumjjtive  parent  is 
severely  handicapped,  because  he  is  not  only  born  with  a  constitution 
susceptible  of  cultivating  the  germ,  but  he  generally  passes  numy 
years  of  his  life  in  the  midst  of  those  germs. 

Secondl}',  if  my  theory  be  correct,  then  I  hold  that  it  is  unfair  to 
select  one  form  of  disease  in  the  parent  and  stamp  the  child  as  a 
peculiarly  hazardous  life,  unless  it  can  he  shoivn  that  tlie  rate  of 
mortality  amongst  such  lives  differs  materially  from  that  average 
rate  upon  which  our  pretniums  are  based. 

I  do  not  consider  that  the  actuary  is  concerned  with  the  causes 
of  death,  and  that,  therefore,  statistics  given  in  the  form  in 
Mr.  Macaulay's  letter  are  not  only  useless  to  him,  but  often  verv 
misleading.  He  is,  however,  concerned — and  very  serioush'  con- 
cerned— with  the  rate  of  mortality,  and  the  premium  to  be  charged 
for  the  special  risk,  if  any,  which  is  supposecl  to  arise  from  a  certain 
constitutional  inheritance.  That,  I  consider,  can  only  be  decided  by 
an  investigation  such  as  I  have  undertaken  in  my  "  Attempt  to 
measure  the  Extra  Eisk  arising  from  a  Consumptive  Family 
History,  &c." 

Yours  truly, 

London,  H.  W.  MANLY. 

23  December  1892. 
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THE    INSTITUTE    OF    ACTUARIES. 
EXAMINATION   OF   THE   INSTITUTE,  October  1892. 


EXA.MIXA.TION    POR    ADMISSION    TO    THE    ClASS    OF    AsSOCIATK 

(Part  1). 


Examiners — F.  E.  Colenso,   Esq.,  M.A.;    G.   F.   Hakdy,   Esq.; 
G.  Makks,  Esq.;    H.  C.  Thiselton,  Esq. 


First  Paper. 

1.  Give  a  brief  description  of  the  various  books  usually  employed 
in  keeping  a  set  of  accounts  by  "  double  entry,'''  pointing  out  those 
that  are  essential  to  the  method  and  those  that  are  merely  auxiliary. 

2.  Ap})ly  the  processes  of  conti'acted  multiplication  and  division 
to  obtain  tlic  following  products  and  quotients  to  five  jilaces  of 
decimals: 

{a)     37-9S5S7GI  x  -1872035. 

{h)  01)72216  X -50287. 

(c)     58-732190-^31-482794:3. 
((/)     10^1-4870532. 

3.  State  and  prove  tlie  rule  for  finding  tlie  Greatest  Common 
Measure  of  two  or  more  algebraical  expressions,  explaining  what 
factors  may  be  introduced  or  rejected  in  tlie  process. 

Prove  that  if  a  and  b  be  any  two  integers  greater  than  unit}^ 
is  ahvays  divisible  by  3. 

4.  Solve  the  following  equations: 

( xy{aij  -f  hx—xy)  =.ahc  (.r  +  //  —  c) . 

,z{x'yy=   1-5. 
(li)     \yz^x-^     =18. 
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5.  Having  given  the  sum,  the  first  term,  and  tlie  common  ditl'er- 
ence  of  a  series  in  A. P.:  show  how  to  find  the  number  of  terms; 
and  explain  liow  you  would  interpret  negative  and  fractional  results. 

Prove  that  if  any  term  n  of  an  arithmetical  progression  be  the 
[  —-^  Jth  of  the  series,  the  sum  of  the  first  m  positive  terms=;«-. 

6.  It  is  found  that  it  takes  8  minutes  to  fill  a  certain  cistern  by 
means  of  one  tap,  24  by  means  of  another,  and  only  oh  minutes 
when  both  taps  are  used.  Show  that  this  indicates  that  the  cistern 
has  a  leak  which  would  em])ty  it  in  60  minutes. 


7.  A  bag  contains  10  tickets,  numbered  from  1  to  10.  A  ticket 
is  drawn  and  replaced  four  times.  What  is  the  chance  that  the  sum 
of  the  numbers  drawn  is  33  ? 

If  in  that  ease  the  drawer  receives  £1,000,  what  is  the  value  of 
his  expectation? 


8.  Show  that  the  differences   of  the  logarithms   of  consecutive 
integers  are  nearly  constant  when  the  integers  ai'e  large. 

Evaluate  by  means  of  4-figure  logarithms: 
{(12-3-1)'*'"  X  (8-9)-- ^-^I^KeT-SOy-^ X  (-lo-G?) -«=•}. 

9.  Find  the  sum  of 

2-X6  +  4:^  +  CXIO  +*^-'  ^"^  '''^- 


Prove  that  the  sum  of  1  +  i +-!+-]:+  .  .  .  ad  inf.= 


GO 


10.   If  Uj:=  ^~-~--- — — -,  find  ^Ux,  expressing  your  result  in 
ox^  +  26.1"  +  5  i.  o  J 

its  simplest  form. 


11.  Show  that  the  equation 

Aa;  +  By  +  C=0 

represents  a  straight  line ;  and  find  the  length  of  the  perpendicular 
falling  upon  it  from  the  point  (Jik). 


12.  The  angles  at  the  base  of  an  isosceles  triangle  are  equal  to 
one  another,  and  if  the  equal  sides  be  produced  the  angles  on  the 
other  side  of  the  base  are  equal  to  one  another. 


342  The  Institute  uf  Actuaries.  [Jan. 


Second  Paper. 

1.  Multiply  together  I'S-i  and  2-567,  and  extract  the  square  root 
of  the  product  correctly  to  seven  signiticaut  figures. 

2.  Solve  the  following  equations : 

^^^      X      l  +  .P      2  +  .r      3  +  a-      4  +  a'      5+^-      WVx^  T^x~ 
(ii)      ^'(1  +  ^)2-  V{X-xy=  y(l-a:2). 

3.  Compare  the  values  of  the  arithmetic,  geometric,  and  harmonic 
means  between  two  quantities;  and  show  that  if  a  be  the  arithmetic 
mean  between  h  and  c,  and  h  the  geometric  mean  between  a  and  t", 
c  Avill  be  the  harmonic  mean  between  a  and  h. 


4;.  One  of  two  clocks,  which  both  indicate  the  true  time  to-day 
at  noon,  gains  a  second  an  hour,  and  the  other  loses  three  seconds 
in  two  hours.  When  next  will  they  both  indicate  the  same  time, 
and  when  next  will  they  both  indicate  the  true  time  ? 

5.  Two  vesstds  contain  mixtures  of  wine  and  water ;  in  one  there 
is  thrice  as  much  wine  as  water,  in  the  other  five  times  as  much 
water  as  wine;  find  how  much  must  be  drawn  from  each  to  fill  a 
third  vessel  which  holds  seven  gallons,  in  order  that  its  contents  may 
be  half  wine  and  half  water. 


6.  What  are  oranges  a  gross,  if,  when  their  jjrice  is  lowered 
five  pence  a  score,  76  more  are  given  for  195.  ? 

7.  Find  the  number  of  combinations  of  n  different  things  taken 
r  together,  without  assuming  the  formula  for  the  nvmiber  of 
permutations. 

How  many  different  permutations,  each  consisting   of   three 
letters,  can  be  formed  from  the  letters  of  the  expression 

Statutory  declarations  ? 

8.  Find  the  sum  of  the  products  of  the  co-eflicients  of  the  powers 
of  .1*  taken  two  together  in  the  expansion  of  (1  +  x)". 

9.  Compare  the  chance  of  throwing  10  in  a  single  throw  with 
three  dice,  with  the  chance  of  thro  wins:  11- 
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10.  Write  down  the  series  tor  logf.  (1  — a*  +  .r-;  as  far  as  a*,  and 
show  that 


.o.ao=2o|l.^Q)%ig... 


^  f   8         1  /  8  \3      1/3  \  ^  ) 

+  ^  <  !253  +  3  l253j"^H253j'^  ■••)■• 

11.  Find  by  the  method  of  Finite  Differences  the  sum  of  n  terms 
of  the  series 

1  +  G+10  +  2S  +  &C., 
and  of  the  series 

12  +  22  +  3--^  +  4^  +  (S:c 


12.  Given  the  co-ordinates  of  the  angular  points  of  a  triangle,  find 
the  equations  of"  the  three  lines  joining  the  middle  points  of  the  sides 
to  the  opposite  angles,  and  show  that  such  lines  jjass  through  the 
same  point.     What  are  its  co-ordinates? 

13.  If  the  square  described  upon  one  of  the  sides  of  a  triangle  be 
equal  to  the  squares  dest-ribed  upon  the  other  two  sides  of"  it,  the 
angle  contained  by  these  two  sides  is  a  right  angle. 

If  the  square  on  one  side  of  a  triangle  be  less  than  the  squares 
on  the  other  two  sides,  the  angle  contained  by  these  sides  is  an  acute 
angle;  if  greater,  an  obtuse  angle. 


The  Foundation  of  the  Institute  of  Actuaries. 

iMK.  T.  E.  YOUNG'S  valuable  note  upon  the  circumstances 
attending  the  foundation  of  the  Institute,  which  appeared  in  the 
number  of  the  Journal  for  October  1890  {J. I. A.  xxviii,  436) , 
will  be  fresh  in  the  recollection  of  our  readers.  As  an  addendum 
to  that  note,  the  following  extract  from  the  Athenaum  of  22  July 
1848,  written  in  reference  to  the  proposed  Institute  of  Actuaries, 
will  be  read  with  interest,  as  showing  an  independent  opinion  as 
to  the  principles  upon  which  such  an  Institute  should  be  based. 
The  extract  has  been  sent  to  us  bv  ^Ir.  G.  H.  Rvan.  who  found  it 
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in  the  biography  of  John  Francis,  for  50  years  ])nblisher  of  the 
Athenceum  (vol.  i,  p.  130),  published  a  few  years  ago.* 

"  Looking  at  the  science  of  which  an  actuary  pi'actises  the 
apphcation — and  which,  though  at  present  it  principally  relates  to  life 
contingencies,  yet  must  be  held  to  include  all  contingencies  to  which 
calculation  of  probability  can  be  applied- — we  should  see  every  room 
to  welcome  the  formation  of  a  society  which  should  take  its  place 
among  those  already  established  for  the  promotion  of  geology, 
astronomy,  geography,  statistics,  &.c.  Such  a  society  should  be  as 
republican  in  its  constitution  and  as  liberal  in  its  principles  as  those 
which  have  preceded  it.  No  man  should  have  any  rank  except  what 
he  makes  for  himself  out  of  the  opinion  of  his  comrades:  no  class  of 
privileged  members  should  exist." 


*  "  John  Francis,  Publisher  of  the  Athenceum.  A  Literary  Chronicle  of 
Half-a-Century."  Compiled  by  John  C.  Frauds.  (Loudon:  Kichard  Beutley 
&  Co.— 1888.) 
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Me.   KYD'S    essay.. 
I. — Leasehold  Enfranchisement. 


T 


HE  realm  of  England  was  claimed  by  the  Conqueror  and  his 
successors  on  the  throne.  On  the  theory  of  possession 
by  conquest^  the  feudal  system  of  tenure  was 
built  and  develojDed.  The  Sovereign  granted  land  to  his 
soldiers  and  favourites,  or  left  it  in  possession  of  the  ancient 
holders,  at  his  own  pleasure.  \\v  return,  those  who  enjoyed  the 
property  undertook  various  obligations  to  the  lord  paramount, 
such  as  military  services.  The  grants  were  at  first  made  for  the 
lifetime  of  the  holders;  but  ere  long  the  rights  and  duties  were 
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extended  to  the  succeeding  heirs.  Landowners  holding  thus  of 
the  king  conveyed  portions  of  their  estates  to  their  retainers, 
in  return  for  services  to  be  rendered.  Tiiese  services  were 
usually  either  of  a  military  or  an  agricultural  character.  With 
the  advance  of  time,  the  progress  of  civilization,  and  the  develop- 
ment of  the  arts  of  peace,  the  latter  mode  of  compensation  for 
the  use  of  land  gradually  superseded  the  former;  and  after  the 
Restoration  the  feudal  burdens  were  abrogated  by  law.  Since 
the  abolition  of  these  uncertain  incidents  of  land  tenure,  the 
obligations  subsisting  among  the  holders  of  the  several  rights  and 
interests  pertaining  to  lands  and  tenements  have  been  reducible  to 
a  money  standard,  with  at  least  an  approximation  to  justice  and 
accuracy. 

Tlie  same  modern  habits  which  discarded  the  uncertain 
burdens  of  knight  service  or  tenure  in  chivalry  have  also,  in 
much  more  recent  days,  generally  discouraged  the  varying  forms 
of  entail,  life  tenure  and  copyholds,  with  their  contingencies  and 
anxieties;  and  substituted  tenures  either  in  perpetuity  or  else  for 
a  specified  length  of  time.  All  landed  interests  now  enjoyed  by 
persons  other  than  the  representatives  of  tlie  ancient  holders  have 
been  created  and  acquired  under  definite  contracts,  carefully 
expressed  and  well  understood  by  the  parties  conccfned.  The 
terms  of  conveyance  are  clearly  and  fully  set  foith  in  the  lease 
or  other  instrument  embodying  the  contract. 

There  are  two  classes  of  leaseholds — those  held  during  the 
existence  of  a  life  or  lives,  and  those  ^ranted  for  fixed 

Leases  for  Lives  '- 

and  Terms.  periods.  Botli  classcs  may  be  subdivided.  A  life 
lease  may  depend  on  the  existence  of  one  individual;  it  may 
terminate  on  the  death  of  the  last  of  several  persons  named  in  it; 
or  it  may  endure  during  the  existence  of  two  or  more  lives  to  be 
named  successively,  the  second  during  the  lifetime  of  the  first  or 
at  his  death.  Otherwise  it  may  be  for  a  term  of  years  certain, 
and  for  the  lifetime  of  the  person  holding  it  at  the  end  of  that 
fixed  term,  or  of  a  person  then  to  be  nominated.  Leases  for 
terms-certain  differ  among  themselves  principally  in  the  length  of 
the  period  of  lease,  which  may  be  for  any  time  from  one  year  or 
less  to  999  years  or  more.  Leases  for  lives  and  leases  for  years 
may  alike  be  subjected  to  another  classification,  dependent  upon 
the  nature  of  the  considerations  in  respect  of  which  they  are 
granted.  Such  considerations  may  consist  of  three  or  more 
portions.  First,  a  payment  at  the  commencement  of  the  lease 
by  way  of  fine  or  premium.     Secondly,  the  annual  groimd  rent 


1893.]  the  Taxation  of  Ground  Rents  (T.  Kyd).  347 

exigible  during  the  subsistence  of  the  lease.  Thirdly,  the 
expected  increase  in  value  of  the  property  at  the  end  of  the 
lease,  in  consequence  of  buildings  to  be  erected  by  the  lessee,  or 
operations  undertaken  by  him.  Other  incidental  remuneration 
may  be  stipulated  for,  such  as  a  payment  on  the  death  of  one  of 
the  persons  named,  or  on  the  efflux  of  a  stated  period  of  time. 
In  most  cases  it  is  the  second  and  third  of  these  classes  of 
consideration  that  receive  greatest  attention  on  the  negotiation 
of  a  lease.  The  shorter  the  lease,  the  more  importance  attaches 
to  the  revei'sionary  expectations.  When  the  period  exceeds  100 
years,  the  amount  of  the  ground  rent  is  the  consideration  that 
dwai-fs  all  others  in  the  eyes  both  of  landowner  and  lessee. 

Lands  are  generally  leased  either  for  urban  or  for  agricultural 
uses.  For  the  purposes  of  farming,  a  short  lease,  such  as  one  for 
a  period  of  19  years,  in  most  cases  meets  the  views  both  of 
proprietor  and  of  tenant.  The  question  of  legislative  interference 
with  such  leases  in  England  (here  excluding  Wales)  has  scarcely 
been  mooted;  and  a  measure  for  their  compulsory  enfranchisement 
is  not  within  the  horizon  of  practical  politics.  But  land  in  towns 
and  villages,  to  be  used  as  sites  for  dwelling  houses  and  trade 
buildings,  must  naturally  be  the  subject  of  bargains  of  a  more 
lasting  character.  Such  contracts  are  embodied  in  building  leases; 
and  it  is  with  reference  to  them  that  a  movement  has  arisen 
for  leasehold  enfranchisement.  A  Leaseholders'  Enfranchise- 
ment Bill  was  submitted  to  the  House  of  Commons  in  1883,  and 
one  or  more  measures  dealing  with  the  question  have  been 
announced  every  session  since  that  time.  Movements  of  a  more 
official  character  have  been  made  in  similar  directions,  in 
Parliament  and  by  the  Crown,  since  the  period  of  the  first 
_  ^        Ref(u-m  Bill.     In  1852  and  1858  Acts  were  passed 

Copyhold  En-  ' 

firanchuement.  j',jj.  jj^p  couipulsorv'  cufi'auchisement  of  copyholds. 
And  in  1839  and  1849  Royal  Commissions  had  enquired 
into  Church  leases  and  episcopal  revenues;  and  the  Corporation 
Leases  of  of    Ecclcsiastical    Commissioners    had    been    formed. 

Property.  with  powcrs  to  cufranchisc  leases  of  Church  property. 

In  1884  a  Royal  Commission  was  nominated  on  the  Housing  of 
the    Workius:    Classes;    and    that    Commission,  in  a 

Royal  Com-  >-  '  ... 

w5^g°-cia«3  SupplemeutaiT  Report,  adopted  by  a  majority  of  its 
*"""  members,  formally  recommended  "legislation  favour- 

"  able  to  the  acquisition,  on  equitable  terms,  of  the  freehold 
"  interest  on  the  part  of  the  leaseholder.^'  Following  on  this 
recommendation,  a  Select  Committee  of  the  House  of  Commons 

2  A  2 
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Select  ^vas  appointed  in  1886  for  the  purpose  of  enquiring, 

Commons.  Hmoug  Other  things,  into  "  the  question  of  imposing  a 

direct  assessment  on  the  owners  of  ground  rents  ^^,  and  into 
"  the  expediency  of  giving  to  leaseholders  facilities  for  the 
purchase  of  the  fee-simple  of  their  property/^  Select  Committees 
with  similar  instructions  were  appointed  in  1887  and  1888;  and 
the  latter  Committee  was  continued  until  1892.  These  Committees 
examined  106  witnesses  from  England  and  Wales,  and  16  from 
Scotland,  and  had  a  great  deal  of  Irish  evidence  before  them 
also.  They  made  various  reports  to  Parliament,  but  their 
members  did  not  agree  with  one  another  in  their  recommenda- 
tions. The  evidence  laid  before  them  may  be  assumed  to  give  a 
full  account  of  the  facts  relevant  to  the  enquiry,  and  of  the 
arguments  on  all  sides.  Extremely  voluminous,  it  has,  for  the 
most  part,  been  summarized  and  digested  both  by  advocates  and 
opponents  of  legislation.  Of  the  views  of  the  former  class,  we 
may  take  as  a  type  the  volume  on  Leasehold  Enfranchisement,  in 
the  Imperial  Parliament  series,  embodying,  as  it  does,  the 
summary  of  the  evidence  to  the  Royal  Commission  given  by 
Mr.  Howard  Evans,  in  his  Doom  of  the  Leasehold  System.  The 
latter  class  will  be  best  represented  by  three  volumes  issued  l)y 
Messrs.  Cassell  &  Co.,  entitled  Totvn  Holdings. 

A  notice  in  regard  to  the  enfranchisement  of  copyholds  and 
Church  leases  may  precede  consideration  of  urban  leasehold 
enfranchisement  in  general.  Copyhold  estates  originated  time 
out  of  mind ;  and  the  conditions  on  which  they  are 
held  are  regulated  by  ancient  usage,  according  to  the 
legal  aphorism,  "  Custom  is  the  life  of  copyholds.''  They  may 
be  held  in  fee  or  for  a  life  or  lives;  and  if  the  tenure  depends  on 
life,  the  estate  at  the  tenant's  death  falls  in  a  few  cases  into  the 
hands  of  the  lord  of  the  manor  ;  but  more  usually  the  tenant  has 
the  right  to  nominate  another  life  in  succession.  Incident  to  the 
tenure  are  various  exactions  to  which  the  lord  is  entitled,  such  as 
quit  rents,  heriots,  fines  and  relief,  some  of  them  formerly 
arbitrary  in  amount,  and  payable  at  uncertain  and  inconvenient 
times.  In  specified  contingencies  the  estate  may  revert  to  the  lord 
of  the  manor.  But,  except  in  such  cases,  the  lord  has  no  other 
reversionary  interest  in  the  copyhold.  Under  the  Acts  15  & 
16  Victoria,  cap.  51,  and  21  &  22  Victoria,  cap.  94,  enfranchise- 
ment of  copyholds  may  be  effected  compulsorily,  in  the  option 
either  of  the  tenant  or  of  the  lord.  Failing  agreement  between 
the  parties,  the  value  of  the  lord's  interest  in  the  estate  is  to  be 
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ascertained  by  arbitration^  and  the  enfranchisement  to  be  effected 
by  an  au'ard  confirmed  by  the  Commissioners.  The  law  makes  a 
distinction  between  the  case  in  which  the  tenant  demands  enfran- 
chisement from  an  unwilling  lord  of  the  manor,  and  that  in  which 
the  lord  forces  enfranchisement  on  an  unwilling  tenant.  If  the 
demand  proceeds  from  the  tenant,  he  must  provide  the  cost  of  his 
emancipation  in  cash,  or  allow  it  to  be  charged  on  the  estate  by 
way  of  mortgage.  If  the  lord  compels  the  enfranchisement,  the 
value  must  be  commuted  into  a  rent  charge,  varying  with  the 
price  of  grain,  unless  fixed  in  amount  by  agreement  with  the 
tenant.  There  is  one  class  of  copyholds  excepted  from  the  opera- 
tion of  the  enfranchising  Acts.  It  consists  of  those  copyholds 
for  lives  which  at  death  revert  to  the  lord  of  the  manor.  The 
existence  of  the  reversion  in  his  favour  is  held  to  remove  the 
copyholds  out  of  the  class  in  which  enfranchisement  can  be 
equitably  enforced.  These  copyholds  with  a  reversion  are,  it 
may  be  noticed,  the  only  ones  which  have  much  analogy  to  urban 
leaseholds. 

The  Church  leases,  on  which  two  Royal  Commissions  reported 
in  the  early  years  of  Her  Majesty's  reio:n,  were  con- 

Church  Leases.  ,         *     ^  .  •>         >  . 

tracts  tor  lives,  or  for  terms  not  exceeding  40  years. 
In  many  cases  the  lessors,  who  were  the  bishops  or  deans  and 
chapters,  lacked  powers,  not  only  to  enfranchise,  but  even  to  let 
for  a  period  long  enough  to  encourage  substantial  building.  To 
obviate  objections  incident  to  a  tenure  so  temporary  and  uncer- 
tain, to  remove  temptations  of  swelling  episcopal  or  capitular 
revenues  by  fines  levied  on  premature  renewals,  and  to  exchan"-e 
a  uniform  management  for  the  differences  of  administrations  in 
the  various  sees,  Ecclesiastical  Commissioners  for  England  and 
Wales  were  incorporated  with  extensive  powers,  and  the  whole 
properties  were  vested  in  them.  These  Commissioners,  however, 
have  not  enfranchised  leases  for  terms  of  years,  but  tliev  have 
granted  enfranchisement  of  life  leases. 

The  different  classes  and  subdivisions  of  urban  tenure  some- 
varietiesof  tiiiies  cxist  sidc  by  side  in  the  same  locality.  But,  in 
r  an  enure,  ggjig^.^l^  gach  disti'ict  of  the  couutiT  has  its  own 
favourite  foi-ms  of  holding.  A  map  of  England  and  Wales, 
marked  or  coloured  distinctively  according  to  the  different  tenures 
of  land,  would  give  a  clear  impression  of  great  variety.  In 
general,  it  appears  that  freehold  purchase  is  the  prevailing  tenure ; 
dividing,  with  estates  subject  to  a  perpetual  chief  rent,  the 
urban   holdings  in  the  great   majority   of  the    smaller  towns  of 
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England.  And,  if  in  the  same  categorv  we  include  leases  for 
pei-iods  of  500  years,  such  as  prevail  extensively  in  Sheffield,  and 
of  999  years,  such  as  exist  in  Hudderstield,  in  Bolton,  Bury  and 
Rochdale,  and,  indeed,  Liverpool  excepted,  throughout  Lancashire 
generally  (nine-tenths  of  Manchester  being  held  in  this  way),  it 
appears  that  the  superiors  or  original  holders  of  urban  land  have 
parted  with  all  practical  interest  in  the  i-eversion,  except  in  a  com- 
paratively small  number  of  cases.  Prior  to  the  Conveyancing 
Act  of  1881  there  was,  indeed,  a  certain  reversionary  interest 
remaining  to  the  lessor,  in  the  case  of  a  lease  for  any  period,  how- 
ever prolonged,  inasmuch  as  a  breach  by  the  lessee  of  one  of  the 
covenants,  although  technical  and  trivial,  forfeited  the  lease,  so 
that  the  granter  could  resume  possession.  This  oppressive  stipu- 
lation the  Courts,  however,  can  now  set  aside;  while,  on  the  other 
hand,  their  powers  to  enforce  covenants  by  reasonable  penalties 
have  actually,  in  some  quarters,  made  long  leases  preferred  to 
freeholds  ;  since  by  the  covenants  of  the  former  tenure,  one  lessee 
can  obtain  protection  from  another,  and  so  prevent  injury  to  the 
amenity  of  a  whole  neighbourhood.  Among  the  towns  where 
building  leases  for  terms  of  99  years  or  shorter  periods  extensively 
prevail  we  may  reckon  Newcastle,  Liverpool,  Southport  and 
St.  Helens,  Guisborough,  Skipton,  Huddersfield  and  Great 
Grimsby,  Birmingham,  Oxford  and  Cambridge,  Croydon,  Dover, 
Folkestone,  Eastbourne,  Brighton,  Worthing  and  Bournemouth, 
many  towns  in  South  Wales,  and,  most  important  of  all,  London 
itself.  A  few  leases  for  lives  are  found  in  various  districts,  as  in 
Lancashire  and  Berkshire,  but  chietly  in  towns  of  the  south-west, 
as  Bridgwater,  Tavistock,  Devonport,  Redruth,  St.  Austell  and 
Camborne. 

Information  on  the  subject  of  continental  tenure  was  obtained 
by  Government  in  1884.     It  appears  that  the  lease- 

Foreign  Tenure.        *  ■  i-      i  i  •  ni 

hold  system  is  little  known  in  most  European 
countries.  A  conspicuous  exception  is  France,  where  leases  for 
terms  of  years  prevail  extensively,  most  of  all  in  the  larger  towns. 
They  are  also  found  in  Belgium  to  a  small  extent.  In  Denmark 
life  leases  exist  in  rural  districts,  although  the  ordinary  tenure  is 
freehold,  except  in   Copenhagen.     In   Scotland,  also,  the   urban 

holdin<r  is  generally  freehold,  subject  in  most  cases  to 

Scotch  Tenure.  ,  ^  i    •*   >  •  t  n     i 

a  teu  duty  or  chiet  rent  in  perpetuity.  it  will  be 
observed  that  both  at  home  and  abroad,  leasehold  tenure  seems 
rather  to  favour  localities  where  laud  is  costly.  It  is  in  such 
places  that  acquisition  of  the  fee-simple  is  felt  to  be  most  onerous. 
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It  should  be  remembered  that  buikling-  restrictions  tor  the  public 
benefit,  frequently  imposed  here  in  contracts  between  freeholder 
and  lessee,  may  be  enforced  on  the  continent  by  municij)al  regu- 
lations of  a  much  stricter  character  than  would  be  relished  by  the 
freeborn  Briton. 

We  have  found  the  term  ''  enfranchisement  "  used  in  connec- 
tion with  the  Ecclesiastical  Connnission  half  a  century  ago,  and 
also  in  legislation  affecting  copyholds.  In  Church  leases  that 
term  referred  to  transactions  for  which  the  consent  of  both  lessor 
and  lessee  was  necessary.  In  copyholds  it  expressed  an  operation 
which  either  party  could  enforce  against  the  other.  In  both  these 
cases,  therefore,  parties  were  on  a  footing  of  equality.  In  ecclesi- 
astical leases  neither  could  act  alone.  In  copyholds  either  could 
do  so.  The  advocates  of  leasehold  enfranchisement,  however, 
mean  something  quite  different  by  the  ])hrase.  On  their  lips, 
and  in  the  Bills  which  they  have  brought  into  Parliament, 
enfranchisement  is  to  be  granted  only  at  the  instance  of  the  lessee, 
who  may  choose  his  own  time  for  the  purpose.  The  lessor  has 
no  corresponding  option,  but  must  simply  wait  the  pleasure  of 
his  tenant,  who,  indeed,  if  he  holds  several  independent  leases, 
may  compel  the  enfranchisement  of  any  one  or  more  of  them, 
leaving  the  remaining  ones  unaffected.  The  consideration  for 
the  property  thus  appropriated  is  to  be  ascertained  in  modes  pre- 
scribed by  the  several  Bills  submitted  to  Parliament.  Colonel 
Enfranchise-        Hughcs's  Bill,  backcd  by  five  Conservative  legislators, 

ment  Bills.  ....  ......  ^  -,       .  . 

IS  ui  this  respect  simplicity  itself.  It  is  restricted  to 
cases  where  the  ground  rent  is  not  more  than  one-half  the  rate- 
able value.  That  ground  rent  is  valued  as  an  annuity  for  the 
currency  of  the  lease  discounted  at  5  per-cent,  and  the  reversion 
is  assumed  equal  to  an  annuity  of  the  rateable  value  of  the 
property  at  the  time  of  its  seizure,  deferred  for  the  period  of 
the  current  lease,  and  discounted  at  the  same  rate  of  interest. 
The  sums  so  ascertained  are  payable  to  the  freeholder,  unless  he 
exercises  an  option  which  the  Act  grants  him  of  taking  instead  a 
perpetual  rent  charge.  In  that  case  the  rent  charge  is  to  be 
calculated  at  5  per-cent  in  respect  of  the  ground  rent,  and  at 
Ai  per-cent  in  respect  of  the  reversion,  noth withstanding  that  both 
ground  rent  and  reversion  are  capitalized  at  5  per-cent,  as  part  of 
the  same  enforced  transaction.  It  is  scarcely  credible  that  the 
sponsors  of  the  Bill  understood  the  effect  of  this  alteration  in  the 
rate  of  interest.  In  the  case  of  a  lease  having  71  years  to  run  it 
would  cancel    exactly   one-half   of   the    value   of  the    reversion. 
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Their  competence  to  deal  with  such  questions  may  be  further 
gauged  by  the  consideration  that  the  Bill  values  a  life  annuity  as 
equal  to  an  annuity-certain  for  the  number  of  years  shown  by  the 
expectation  of  the  life,  and  also  treats  an  annuity  payable  until 
the  death  of  the  last  survivor  of  any  number  of  lives,  as  equal  in 
value  to  an  annuity-certain  for  the  period  representing  the  ex- 
pectation of  the  youngest  life.  Mr.  Rowland's  Bill,  introduced 
in  session  1890-91,  may  be  taken  as  the  other  typical  leasehold 
enfranchisement  measure  before  the  public,  backed  as  it  is  by 
Mr.  Broadhurst  and  Mr.  Reid,  the  authors  of  earlier  Bills  on  the 
subject,  and  by  several  other  members  of  like  political  faith,  as 
well  as  by  a  Conservative  baronet  representing  a  south-western 
borough  where  life  leases  prevail.  This  Bill  provides  that  the 
purchase  money  shall  be  the  value  of  the  present  interests  and 
reversions  as  fixed  by  the  County  Courts.  Provision  is  made  for 
a  rent  charge  instead  of  a  payment  in  cash ;  but  the  option  is 
here  given  to  the  lessee,  with  notice  to  the  freeholder ;  and  the 
terms  of  conversion  are  left  to  the  discretion  of  the  Judge.  Com- 
pensation to  the  landowner  for  severance  of  the  enfranchised 
property  from  the  rest  of  his  estate  is  tacitly  excluded  ;  although 
it  is  obvious  that  the  enfranchisement  of  half  an  acre  in  the  middle 
of  a  square  mile  of  leaseholds  might  effectually  take  from  him  the 
power  of  dealing  with  his  property  as  a  whole.  Messrs.  Broad- 
hurst and  Reid  treat  the  question  of  severance  with  a  light  heart 
in  their  volume  on  Leasehold  Enfranchisement,  and  say  the 
objection  is  of  the  most  unsubstantial  kind.  They  base  their 
view  on  the  length  of  time  that  in  any  case  must  elapse  before 
the  estate  can  be  dealt  with  as  a  whole.  They  forget  that  20 
01'  30  years,  although  great  part  of  a  human  life,  is  but  a 
short  space  in  the  history  of  a  family  estate,  and  that  landed 
proprietors  attach  great  importance  to  settlements  extending 
over  much  longer  periods.  And  it  is  well  known  that  some 
excellent  residential  districts  in  London,  such  as  Belgrave  Square, 
Berkeley  Square,  Eaton  Square  and  Grosvenor  Square,  owe  their 
amenity  to  the  fact  that  they  comprise  many  leasehold  houses  all 
under  the  ultimate  control  of  the  owner  of  a  single  large  estate. 
Evidence  on  the  subject  was  given  before  the  Select  Committee, 
not  only  by  Mr.  Vigers,  a  Metropolitan  surveyor,  but  by 
Mr.  Johnson,  Town  Clerk  of  Nottingham ;  Colonel  Sackville-West 
from  Carnarvon ;  and  Mr.  Matthews,  who  gave  particulars 
of  a  valuable  public  improvement  effected  by  the  Trustees  of 
Kiny:   Edward's    School   at    Birmingham.     If   individual    lease- 
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holders  are  empowered  to  enforce  eufranchisement,  such  improve- 
ments   will   be    possible   only  by  Town   Councils   or   other  local 
authorities,  exercising  statutory  powers  at  the  cost  of  ratepayers. 
Let  us  compare  these  proposals  with  the  compulsory  powers 
that    Parliament    has    granted     in    the    past.       Such 

Precedents.  .  i         /-^ 

powers  have  trcquently  been  given  to  the  Crown,  to 
municipalities  and  other  public  bodies,  and  especially  to  railway 
companies.  They  are  conferred  by  specific  enactment  in 
individual  eases,  after  enquiries  and  reports  of  Select  Committees 
of  both  Houses  of  Parliament,  directed  among  other  things  to 
ascertain  that  the  powers  are  required  in  the  public  interest. 
And  when  granted  they  are  subject  to  the  provisions  of  the 
Lands  Clauses  Consolidation  Acts,  which  entitle  the  unwilling 
seller  not  only  to  the  value  of  the  property  taken  away,  but  also 
to  compensation  for  damage  done  by  severing  that  property  from 
the  remaining  possessions  of  the  owner,  or  injury  done  to  them 
in  any  other  way.  Besides  these  statutory  rights,  the  denuded 
landlord  has  also  a  title,  tbunded  on  invariable  custom,  to  an 
additional  allowance  for  compulsoiy  deprivation.  This  may  be 
taken  as  from  10  to  50  per-cent  of  the  value  otherwise  ascer- 
tained. From  the  evidence  of  railway  solicitors  and  surveyors 
before  a  Select  Committee  of  the  House  of  Lords,  we  leana  that 
the  average  gross  compensation  used  to  amount  to  60  years' 
purchase  of  the  rental. 

The  Artizans'  Dwellings  Acts  and  the  Housing  of  the  Working 
Classes  Acts  furnish  cases  in  which  a  landowner  may  be  divested 
of  his  property  on  receiving  its  bare  value  from  the  local  authority. 
But  here  it  must  be  noted,  in  the  first  place,  that  the  powers  arc 
conferred  not  on  any  private  persons,  but  on  a  public  body  for 
public  objects ;  and,  secondly,  that  they  cannot  be  put  in  force 
except  where  houses  or  areas  have  been  neglected,  and  allowed  to 
fall  into  an  unhealthy  condition.  Further  precedents  are  said  to 
be  found  in  the  provisions  of  the  Agricultural  Holdings  Act, 
1883,  and  in  the  powers  conferred  upon  the  Irish  Land  Com- 
mission and  the  Scottish  Crofters'  Commission.  In  all  these 
cases  conditions  of  tenure  have  been  modified;  in  Ireland  and 
Scotland  the  Commissioners  may  reduce  rent,  and  in  Scotland 
they  may  also  cancel  arrears  due  by  the  tenant.  But  even 
powers  so  wide  do  not  extend  to  denuding  a  landowner  of  his 
property  against  his  will,  nor  has  Parliament  ever  granted  a 
general  right  of  compulsorv  purchase. 

Not  only  is  the  suggested  legislation  thus  unprecedented  m 
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character,  but  it  is  also  gigantic  in  the  amount  of  proj)erty  which 
Magnitude  of  ^^  woulcl  affcct.  It  proposcs  to  givc  thc  privilege  of 
Interests.  purchasB    bv  couipulsion  to  every  lessee  whose  land 

does  not  exceed  a  few  acres  in  extent,  and  whose  lease  has  to  run 
more  than  a  certain  time,  such  as  20  years,  or  than  a  certain 
portion,  such  as  one-fifth,  of  the  original  term.  No  one  can 
determine  precisely  the  amount  of  property  within  this  category. 
But  Lord  Derby's  agent  in  Lancashire  has  estimated  at 
£134,000,000  the  capital  value  of  ])roperty  within  the  26  towns 
of  that  county  affected  by  the  enfranchisement  proposals.  A 
Birmingham  authority  gives  the  figure  for  that  town  at  over 
.€25,000,0[)0.  And  the  enormous  preponderance  of  Metro- 
politan leaseholds  assures  us  that  we  are  within  the  mark  in 
assuming  that  heritages  yielding  £20,000,000  a  year,  or  one- 
half  of  the  gross  rental  of  London,  would  there  come  under  the 
sweep  of  the  proposed  Bill.  This  property  would  be  of  a  capital 
value  of  £400,000,000  or  £500,000,000,  and  with  the  addition 
of  provincial  leaseholds  the  sum  might  exceed  the  giant  figures 
of  the  National  Debt. 

These  considerations,  w^iile  they  furnish  no  argument  against 
the  ])roposed  legislation,  create  at  least  no  presumption  in  its 
favour,  and  they  demand  of  its  advocates  strong  and  cogent 
reasons.  Let  us  then  enquire  what  these  reasons  are.  For  them 
„,     ,  we  naturallv  turn   to  the  numerous  Enfranchisement 

Fleas  for  j 

LegisutioD.  j^m^  viXnoh.  have  been  brought  into  the  House  of 
Couunons.  Since  1883,  when  the  earliest  of  these  measures 
appeared,  we  have  had  specimens  tabled  every  session.  \i\  1884 
Lord  Randolph  Churchill  proposed  a  Bill,  incorporating  section 
63  of  the  Lands  Clauses  Consolidation  Act,  184-5,  and  thus 
granting  compensation  for  severance  and  other  injury;  but  the 
more  recent  measure,  emanating  from  the  same  side  of  the  House 
of  Commons,  supersedes  this  and  every  other  consideration  by 
tabular  values  applied  to  all  })roperty  alike,  and  applied,  as  we 
have  seen,  with  a  total  disregard  of  elementary  principles  of 
justice  in  matters  involving  questions  of  intei-est  and  mortality. 
Although  a  sevenfold  explanation  is  prefixed  to  this  Bill,  nothing 
is  advanced  by  way  of  justification  of  its  provisions  other  than 
the  usual  and  formal  allegations  of  expediency  found  in  its 
preamble.  But  ^Ir.  Rowlands  is  more  communicative.  In  a 
memorandum  attached  to  his  Bill  he  bases  its  claims  on  the 
Supplementary  Report  of  the  Royal  Commission  on  the  Housing 
of  the  Working  Classes,  and  on  the  1889   Report  of  the  Town 
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Holdings  Select  Coiiiniittee.  Turning  accordintrly  to  these 
Reports^  we  soon  discover  that  the  latter  one  givi-s  no  approval 
to  the  Bill,  or  to  any  general  compulsory  scheme.  The  powers 
which  it  suggests  in  the  case  of  registered  co-operative  and 
provident  societies  are  not,  as  might  be  inferred  from  Mr.  Rowlands' 
memorandum,  applicable  to  leaseholds  held  by  members  of  these 
societies.  They  apply  solely  to  halls  and  other  buildings  held 
by  the  societies  in  their  corporate  capacity.  The  wider 
reconunendation  of  the  Report  deals  under  careful  restrictions, 
afterwards  to  come  before  us,  with  limited  areas  of  industrial 
dwelling-house  property.  It  declares  that  injustice  would  be  done 
by  any  scheme  of  general  application,  and  it  ascribes  the  prevailing 
desire  for  enfranchisement  to  an  idea  that  landowners  ought  not 
to  be  fully  compensated  for  their  existing  rights. 

We  turn  next  to  the  Supplementary  Report,  signed  bv  a 
majority  (10  out  of  17)  of  the  Royal  Commissioners  on  the 
Housing  of  the  Working  Classes.  These  10  Commissioners 
Supplementary  ^Hcgc  that  the  systcui  of  buildiug  on  leasehold  land  is 
commissionon     a    great    causc    of    the    many    evils    connected    with 

Housing  of  .  .  *    . 

Working  Classes  ovcrcrowdiug,  insanitary  buildings  and  excessive 
rents.  This  accusation  they  hold  proved  by  several  witnesses, 
three  of  whom  they  name ;  and,  based  on  their  expressed  opinion 
that  the  prevailing  system  of  urban  leases  conduces,  to  bad 
building,  to  deterioration  of  property  towards  the  end  of  the  lease, 
and  to  want  of  interest  on  the  part  of  the  occupier  in  the  house 
which  he  inhabits,  they  conclude  that  legislation,  for  the  acquisition 
on  equitable  terms  of  the  freehold  interest  by  the  leaseholder, 
would  conduce  to  the  improvement  of  the  dwellings  of  the  people. 
This  deliverance  is  not  concurred  in  by  several  of  the  Commissioners, 
such  as  the  representative  of  the  Church  (Bishop  W.  W.  Howj, 
nor  by  the  Chairman  himself  (Sir  Charles  Dilke),  whose  approval 
was  unlikely  to  be  withheld  on  account  of  the  radical  character  of 
its  recommendation.  Nevertheless,  emanating  as  it  does  from 
the  major  portion  of  a  body  presumably  well  qualified  to  judge, 
and  issued  after  hearing  the  evidence  of  numerous  skilled 
witnesses,  it  is  a  deliverance  demanding  great  respect  and  full 
consideration.  Such  consideration  does  not  show  that  the 
opinion  of  the  10  Commissioners  is  deducible  from  the  evidence 
ou  which  it  purports  to  be  based.  It  is  true  that  of  the  three 
witnesses  whom  they  name  two  are  adverse  to  the  system  of 
building  leases.  These  are  Lord  William  Compton  and  Mr. 
Vivian,  of  Camborne,  Cornwall,   men   whose  names   are  at    least 
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counterbalanced  by  the  weight  of  authority  of  witnesses  on  the 
other  side,  such  as  Mr.  Chamberlain  and  Sir  Sydney  Waterlow. 
Mr.  Vivian's  evidence  bears  chietly  on  the  life  leases  common  in 
his  district,  four-fifths  of  the  house  property  in  West  Cornwall 
being  held  on  life  tenures.  He  testifies  to  the  overcrowded  state 
of  the  Cornish  mining  villages.  But  it  does  not  appear  how  the 
superseding  of  a  tenure  under  which  building  sites  are  cheap,  by 
a  tenure  under  which  they  are  deai-er,  would  be  likely  to 
encourage  building,  and  so  avoid  overcrowding.  Building  is 
checked  by  another  cause,  one  which  would  operate  strongly 
under  freehold  tenure.  That  cause  is  the  rapidity  with  which  the 
tin  mines  are  wrought  out.  The  exhaustion  of  a  mine  makes  the 
miners'  cottages  worthless;  and  with  such  a  contingency  hanging- 
over  the  builders  there  is  a  tendency  to  keep  the  supply  of  houses 
well  within  the  demand  for  them.  If  building  land  could  be 
had  only  by  ])urchasing  the  freehold,  a  freehold  of  which  the 
value  would  disappear  as  soon  as  the  tin  had  been  got  above 
ground,  dwelling  houses  might  be  expected  to  become  scarcer 
still.  Mr.  Vivian  farther  adduces  cases  of  cruel  hardship  under 
life  leases ;  as,  for  instance,  where  a  tenant  had  inserted  the 
names  of  his  children  in  his  lease,  and  thus  on  their  death 
found  himself  deprived  at  once  of  offspring  and  of  home.  But 
against  the  risk  of  loss  of  property  in  such  a  way  life  assurance 
gives  complete  protection.  And  this  simple  expedient  is  fre- 
quently adopted  by  Cornish  leaseholders,  in  whose  favour  policies 
are  often  issued,  without  medical  examination,  on  the  lives  of 
such  public  })ersons  as  peers'  sons  and  royal  princes,  nominated 
by  the  holders  of  life  leases.  The  only  other  witness  who  can  be 
claimed  by  the  10  Commissioners  is  Lord  William  Compton. 
He  testified  to  the  deterioration  of  house  property  towards  the 
close  of  a  lease,  and  advocated,  at  all  events  as  regards  the  better 
class  of  houses,  facilities  for  the  acquisition  of  the  property  by 
the  ground  landlord.  This  is  quite  a  different  proposal  from  that 
of  the  10  Commissioners,  or  of  the  promoters  of  leasehold 
enfranchisement  Bills.  From  the  evidence  on  the  other  side 
before  this  Commission  we  shall  content  ourselves  with  quoting 
an  answer  of  Sir  Sydney  Waterlow,  Chairman  of  the  Improved 
Industrial  Dwellings  Company.  In  reply  to  Lord  Salisbury,  he 
says,  compared  with  freehold,  property  on  lease  "  is  more 
"  profitable  to  a  trading  company,  because  money  invested  on 
"  leasehold  premises,  that  is  to  say  in  the  building,  ought  to 
"  yield  5  or  6  per-cent,  but  you  cannot  buy  land  to  pay  much 
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"  more  than  3  or  3^  per-cent;  and  if  you  have  to  invest  a  large 
"  sum  at  that  percentage  you  have  to  earn  more  to  pull  it  up  to 
"  5  per-cent ;  therefore  we  prefer  leasehold  property,  always 
"  taking  care  to  have  an  actuarial  calculation  of  the  sum  to  be 
"  put  by  yearly  to  redeem  the  cost  at  the  end  of  the  lease;  and 
"  that  is  taken  as  the  first  charge  out  of  the  revenue."  This 
one  sentence  of  Sir  Sydney's  indicates,  as  clearly  as  a  whole 
treatise  could  do,  the  nature  of  the  leasehold  contract,  its  inherent 
equity,  and  the  means  by  which  the  lessee  can  protect  himself  in 
view  of  its  ultimate  termination.  He  must  put  l)y  yearly  the 
sum  required  to  redeem  the  cost  at  the  end  of  the  lease.  This 
operation,  practicable  for  an  industrial  dwellings  company,  may 
be  inconvenient  for  the  individual  holder  of  an  isolated  lease. 
But  for  the  comfort  of  such  a  one  there  are  societies  which  have 
published  tables  based  on  the  calculations  required  by  Sir 
Sydney,  and  which  invite  the  lessee  to  accomplish  the  desired 
transaction  through  them. 

Our  farther  examination  of  the  remit  made  to  the  Royal 
Commission  of  1884  and  the  work  done  by  that  body,  does  not 
add  to  the  weight  of  the  deliverance  of  the  10  Commissioners. 
The  subject  of  enquiry  was  the  housing  of  the  working  classes. 
Varieties  of  land  tenure  came  before  the  Commission  only 
incidentally.  Nor  does  it  appear  that  the  Conmiissioners  gave 
special  consideration  to  the  question  of  tenure.  They  directed 
their  attention  to  specific  localities  inhabited  by  a  working-class 
population;  but  while  investigating  such  abuses  as  overcrowding, 
defective  sanitation,  excessive  rents  and  unreasonable  eviction, 
they  made  few  enquiries  as  regards  the  tenure  of  the  land  on 
which  the  houses  stood.  Indeed,  in  many  cases  the  evidence  does 
not  disclose  the  nature  of  this  tenure.  Information  on  the  point 
has  had  to  be  gathered  from  other  sources,  and  this  has  been  done 
by  the  compiler  of  the  first  volume  of  Town  Holdings  already 
mentioned.  It  has  thus  been  ascertained  that  most  of  the 
working-class  houses  censured  by  the  Royal  Conniiission  in  the 
report  of  their  whole  body,  are  built  not  on  leasehold,  but  on 
freehold  land.  The  Report  condemns  houses  in  six  provincial 
towns,  Alnwick,  Bristol,  Camborne,  Doncaster,  Liverpool  and 
Newcastle,  and  in  the  Metropolitan  districts  of  Bermondsey, 
Clerkenwell,  St.  Luke's  and  Southwark.  But  of  these  six  towns 
it  is  only  the  smallest  one,  the  village  of  Camborne,  that  is 
leasehold;  Liverpool  is  of  mixed  tenure,  the  other  four  are 
freehold    towns.       Of    the    Metropolitan    areas,   Clerkenwell    is 
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leasehold,  Bernioudsey  is  mixed,  the  condemned  houses  at 
St.  Luke^s  are  freehold,  as  are  also  the  majority  of  those  at 
Southwark.  The  evidence  laid  before  the  Commission  and  the 
Report  of  the  Commission  itself,  alike  fail  to  support  the  recom- 
mendations of  the  10  Commissioners,  as  far  as  that  implies  the 
inferiority  of  leasehold  houses.  It  is  true,  however,  that  the 
lessee  inclines  to  neglect  the  building  during  the  closing  years  of 
the  lease.  This  neglect  is  to  the  detriment  of  the  ground  landlord, 
who  has  his  remedy  in  an  enforcement  of  the  covenant.  And  no 
ground  landlord  will  desire  protection  from  the  risk  of  such  an 
injury,  by  legislation  which  might  deprive  him  of  the  whole 
property  against  his  will.  The  temporary  inconvenience  which  a 
lessee's  neglect  might  cause  an  occupier,  may  be  far  more  than 
counterbalanced  by  the  public  advantage  arising  from  the  opera- 
tion, of  whicli  London  can  point  to  not  a  few  examples,  when  on 
the  simultaneous  expiry  of  numerous  leases,  dilapidated  houses  are 
demolished,  and  whole  neighbourhoods  reconstructed.  A  third 
reason  given  by  the  10  Commissioners  for  their  recommendation 
is,  that  the  building  lease  conduces  to  a  want  of  interest  on  the 
part  of  the  occupier  in  the  house  he  inhabits.  If  we  bear  in 
mind  the  subject  before  the  Commission,  the  housing  of  the 
working  classes,  we  shall  see  how  inapplicable  this  reason  is. 
Not  one  member  of  the  working  class  in  a  hundred  either  owns 
his  house  or  occupies  it  under  a  building  lease.  Probably  he  does 
not  know  whether  the  reputed  owner,  to  whom  the  rent  is  due, 
possesses  the  freehold  of  the  proj)erty,  or  has  merely  a  leasehold 
interest  in  it.  A  clear  perception  of  this  fact,  so  often  ignored, 
cuts  away  the  ground  on  which  many  public  spirited  men  are 
disposed  to  favour  leasehold  enfranchisement.  If  the  proposed 
legislation  was  for  behoof  of  the  actual  occupiers,  and  of  the 
woi-king  classes  generally,  it  would  present  special  claims  to 
favourable  consideration.  But  such  classes  would  obtain  no 
benefit ;  the  advantages  would  be  reserved  for  the  middlemen,  the 
builders,  the  speculators  in  house  property. 

There  remains  to  be  noticed  one  allegation  of  the  10  Com- 
missioners put  forth  in  the  first  sentence  of  the  Report.  It  is 
that  leasehold  building  is  a  great  cause  of  excessive  rents.  Now 
the  market  rent  of  a  house  is  primarily  fixed  by  competition 
between  those  who  have  houses  to  let,  and  those  who  require  them 
for  occupation.  The  tenure  of  the  land  does  not  enter  into  the 
bargain.  If  two  neighbouring  tenements  contain  similar  dwellings, 
they  will  fetch  similar  rents,  although  one  of  them  may  stand  on 
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freehold   and   the   other   on  Icaseliohl  hind.     The  rent,  however, 

ultimately  depends  on  the  cost  of  construction  of  the  buildinir. 

The  builder  or  owner  expects  an  adequate  return  for  his  outlay. 

If  house  rents  are  high,  and  the  return  consequently  large,  building 

is  fostered,  and    houses   become    plentiful.     If  house    rents    are 

inadequate,   buikling    is    discouraged,   and    a    scarcity  of  houses 

redi'csses    the    grievance    in   course   of   time.     Leasehold   tenure, 

therefore,  ca)i  cause  excessive  rents  only  by  discouraging  building 

or  l)y  making   it  more  costly.     But  it  is  certain  that  leasehold 

tenure  encourages  Metropolitan  building,  and  does  not  increase  its 

cost;  the  ground  rent,  together  with  the  sinking  fund  required  to 

replace    the    capital,  being    usually  less    than   the   chief  rent   in 

])erpetuity,  or  than  interest  on  the  capital  sum  required  to  purchase 

the    freehold.     This  will    clearly  appear    in    the    course    of    our 

enquiry.     Building  leases  thus  tend  to  keep  down  rents,  and  the 

opposing  statement   by  the   10  Commissioners  is  contrarv  to  tlic 

facts. 

These  opinions  of  the  mujority  of  the  Royal   Commissioners 

on  the  Housing  of  the  Working  Classes,  weakly  supported  and  in 

many  respects    erroneous    as   they  are,  gave   force  to  agitation, 

encouraged  a  crop  of  amateur  legislative  efforts,  and  helped  to 

secure  the  nomination  of  the  successive  Select  Corn- 
Evidence  before 

miuees^on'  niittces  ou  Towu  Houlings  already  mentioned.  An 
Town  Holdings,  (.xamiuatiou  of  the  evidence  tendered  to  these 
committees  discloses  the  following  additional  pleas  for  leasehold 
enfranchisement : 

(1)  Leasehold  tenure  is  an  unnatural  and  one-sided  contract, 
into  which  a  lessee  enters  only  because  he  cannot  help  himself. 
The  lessor  is  a  monopolist.  Land,  the  commodity  of  which  he  is 
possessed,  is  limited  in  quantity  and  incapable  of  increase;  and 
the  landowner  can  dictate  his  own  terms.  These  terms  are 
further  restricted  by  family  settlements,  and  by  legislative 
interference  with  corporate  action,  so  that  the  landowner,  even  if 
personally  disposed  to  meet  the  reasonable  wishes  of  an  intending 
purchaser,  finds  himself  debarred  from  doing  so. 

(2)  The  incidents  of  building  leases  impose  arbitrary  restric- 
tions on  the  lessee,  and  enable  the  landowner  to  benefit  by  the 
skill  and  success  of  the  lessee  and  occupier,  by  the  improvements 
which  they  make  on  the  property,  and  by  the  increment  in  value 
which  the  growth  of  population  and  prosperity  adds  to  the  land 
during  the  currency  of  the  lease. 

There  is  no  material  argument  for  leasehold  enfranchisement 
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advanced  before  the  Select  Committees  that  may  not  be  referred 
to  one  or  other  of  these  two  heads^  or  to  the  allegations  of  the  10 
Commissioners  on  the  Housing  of  the  Working  Classes,  already 
examined  and  found  wanting. 

It  is  quite  true  that  land,  considered  as  a  species  of  property, 

differs   from    other    possessions    held    by  individuals. 

In  a  prosperous  and  peaceful  condition  of  society, 
with  an  increasing  population,  the  rent  of  land  surely  tends 
to  rise,  just  as  the  rate  of  interest  surely  tends  to  fall.  This 
reasonable  deduction  from  the  consideration  of  the  facts 
of  nature  and  the  circumstances  of  society,  is  confirmed  by 
observations  over  a  sufficient  width  of  time  and  space.  If  we 
embrace  the  world  in  our  view,  and  the  world  during  whole 
centuries,  we  find  that  the  man  who  owns  the  land  has  always 
an  advantage  over  the  man  who  seeks  it.  The  former,  not  the 
latter,  can  afibrd  to  wait.  But  there  are  many  circumstances 
which  check,  and  even  overbalance,  this  natural  order  of 
progression,  as  it  applies  to  single  countries  and  to  single 
generations.  Such  circumstances  we  find  in  England  at  the 
present  time.  The  tide  of  emigration  and  the  development  of 
foreign  tradt'  ha\'e  brought  the  whole  round  world  to  our  door, 
and  have  replaced  the  natural  increase  of  the  rent  of  English  land 
by  a  most  startling  reduction.  The  President  of  the  Surveyors' 
Institution  has  recently  published  statistics,  obtained  by  extensive 
official  enquiries  in  11  central  and  south-eastern  counties, 
showing  a  depreciation  of  land  values  of  from  45  to  75  per-cent, 
the  latter  extraordinary  reduction  being  approached  in  south- 
eastern Essex  and  actually  reached  in  southern  Oxfordshire.  This 
undeserved  decrement  is  found  also  to  have  extended  to  urban 
land,  which  in  many  towns  has  greatly  receded  in  value,  whether 
to  purchase  or  to  lease. 

And  the  grievance  which  the  community  is  said  to  have 
against  landowners  as  holders  of  property  restricted  in  amount  as 
well  as  unearned  by  labour,  is  a  grievance  which  leasehold 
enfranchisement  would  do  nothing  to  abate.  Indeed,  legislation 
on  the  lines  of  enfranchisement,  if  extensively  taken  advantage  of, 
would  materially  increase  the  numbers  and  the  power  of  the 
landowning  class.  This  is  clearly  seen  by  the  most  extreme 
section  of  the  advocates  of  laud  nationalization,  represented  by  the 
school  of  Mr.  Henry  George.  Enfranchisement  does  not  tend 
towards  his  goal,  but  leads  away  from  it.  For,  in  the  words  of 
one  of  his  volumes,  its  "  outcome  is  not  to  weaken  landownership 
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"  but  rather  to  strengthen  it,  by  interesting  a  larger  number  in 
"  its  maintenance." 

Enfranchisement  would  not  benefit  the  artizan  population. 
Few  working  men  hold  leases  of  their  houses,  either  for  life  or 
20  years,  and  therefore  few  would  come  under  any  of  the  Bills 
for  leasehold  enfranchisement.  The  vague  expectation,  influential 
over  many  philanthropic  minds,  that  the  proposals  might  to  some 
extent  redress  the  balance  between  landowners  and  the  less 
favoured  masses  of  society,  is  easily  discovered  to  be  without 
foundation. 

Sir  Henry  James  pointed  out  in  the  House  of  Commons,  that 
if  the  allegations  against  leasehold  tenure  were  true,  the  proper 
remedy  was  a  measure  to  prohibit  the  granting  of  building  leases 
in  future.  This  would  in  due  time  bring  to  an  end  that  dual 
ownership  from  which  results  so  evil  are  said  to  flow ;  and  it 
would  terminate  the  wrong  without  introducing  the  knotty  ques- 
tion of  existing  leases.  Sir  Henry  perhaps  surmised  that  the 
hopes  of  existing  leaseholders  were  bound  up  with  the  agitation 
for  enfranchisement.  The  inevitable  effect  of  a  measure  on  the 
lines  of  recent  Bills  would  be  to  make  more  onerous  the  terms  on 
which  landowners  would  part  with  their  property  in  future.  No 
more  building  leases  would  be  granted.  No  proprietor  would 
enter  with  his  eyes  open  upon  a  bargain  so  one-sided.  Building 
sites  would  then  be  obtainable  only  by  purchase  of  the  freehold, 
by  way  either  of  a  cash  payment  (with  or  without  a  mortgage  to 
the  landowner)  or  a  chief  rent  in  perpetuity.  Such  a  restriction 
of  tenure  would  have  little  effect  in  village  districts  and  small 
towns,  where  sites  are  cheap.  But  in  the  Metropolis  and  other 
great  centres  of  population  it  would  discourage  acquisition  of 
building  land,  and  would  thus  increase  rentals  just  in  the  very 
localities  where  they  are  highest  at  present.  It  is  in  these  locali- 
ties that  building  leases  mostly  prevail ;  and  the  more  prosperous 
the  place  the  shorter  is  the  term  of  the  lease.  Indeed,  the 
prevalence  of  leaseholds  in  London  is  a  good  illustration  of  the 
fact  that  leasehold  tenure  suits  ^letropolitan  conditions.  It  is 
incredible  that  the  hundreds  of  Metropolitan  landowners  who  are 
free  to  dispose  of  their  property  as  they  choose,  and  the  tens  of 
thousands  of  Metropolitan  builders,  and  tenants,  and  dealers  in 
houses,  have  not  long  ago  discovered  the  kind  of  bargain  that 
suits  both  parties  best.  Legislation  in  restraint  of  building  leases, 
such  as  an  Act  for  compulsory  enfranchisement,  would  bring 
about  results  similar  to   those  that  were   produced  by  antiquated 
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Antiguatsd        legislation    in    restraint    of   trade    promoted   by    the 

restnctive  .  pi  •  ^  '  ^ 

Lawa.  Ignorance    or    bygone   centuries.       Sumptuary    laws^ 

laws  against  forestallers,  regraters  and  engrossers^  laws  fixing  the 
price  of  bread,  and  the  strength  of  ale,  and  the  texture  of  cloth, 
all  have  had  their  day  and  have  ceased  to  be.  And  a  legislative 
discredit  of  urban  leases,  while  it  would  be  powerful  in  respect  of 
existing  contracts,  would  hamper  proprietor  and  tenant  alike  in 
their  future  negotiations,  and  would,  in  course  of  time,  disappear 
as  those  old  laws  hav^e  disappeared.  It  would  be  strong  where 
strength  is  injustice,  in  breaking  down  the  bargains  of  the  past, 
and  weak  in  the  circumstances  in  which  alone  the  laws  should 
interpose,  namel}^,  in  reference  to  the  arrangements  of  the  future. 
In  considering  the  other  pleas  for  legislation  suggested  in  the 
evidence  before  the  Select  Committees,  we  find  that  modern  laws 
have  swept  away  most  of  the  disabilities  which  are  declared  to 
have  been  the  origin  of  leasehold  tenure,  and  have  furnished  land- 
owners with  easy  methods  of  obtaining  permission  to  deal  freely 
with  their  ])roperty.  The  allegation  of  monopoly,  whatever 
theoretic  weight  it  may  possess  as  against  landowners  generally, 
has  least  force  of  all  in  the  case  of  building  land,  of  which  the 
available  supply  in  numerous  hands  is  more  than  ample  in  com- 
parison with  any  demand  that  can  arise  for  many  generations  to 
come.  The  restrictive  covenants  imposed  in  building 
leases  are  of  various  kinds,  and  for  various  objects, 
but  chiefly  for  the  purpose  of  preserving  the  character  and  amenity 
of  neighbourhoods,  and  protecting  the  lessees  and  occupiers  in 
general  from  the  eccentricities  of  any  one  of  them.  In  so  far  as 
they  serve  this  end,  they  make  the  position  of  the  lessee  a  happier 
one  than  is  that  of  the  owner  of  a  small  freehold,  surrounded 
by  neighbours  each  of  whom  is  a  law  to  himself,  within  the  very 
wide  limits  of  municipal  regulations,  and  covenants  which  no  one 
has  a  title  to  enforce.  In  so  far  as  they  are  oppressive  or 
unreasonable,  the  Court,  under  the  Conveyancing  Act  of  1881, 
is  empowered  to  relieve  the  lessee.  In  so  far  as  they  prescribe  a 
material  element  of  the  consideration  between  parties,  they  are  on 
the  same  footing  as  the  contract  for  payment  of  the  rent  itself, 
and  are  entitled  to  the  same  support  of  the  law.  In  this  category 
must  be  embraced  covenants  by  which  the  lessee  undertakes  to  pay 
rates  and  taxes,  and  on  the  termination  of  the  lease  to  restore  the 
land  to  its  owner,  with  the  buildings  erected  thereon.  Under  the 
latter  stipulation,  it  will  be  observed  that  the  freeholder  enters 
not  only  on  the  improvements  effected  by  the  lessee,  but  also  upon 
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the  value  of  the  goodwill  of  any  business  that  may  have  grown  upon 
his  land.  The  loss  by  the  tenant  or  occupier  of  this  goodwill  is 
one  of  the  greatest  hardships  that  arise  under  a  building  lease. 
Improvements  on  the  building  are  made  in  the  full  knowledge  of 
the  rights  of  parties.  But  prosperity  in  trade  depending  so  much 
on  the  personal  qualities  of  the  trader,  he  naturally  regards  all 
that  flows  from  that  prosperity  as  his  very  own.  It  must,  how- 
ever, not  be  overlooked  that  the  loss  of  goodwill  is  no  peculiarity 
of  building  leases,  but  that,  in  fact,  it  most  frequently  emerges  in 
questions  between  building  owners  and  occupiers,  who  hold  their 
business  ])remises  on  a  very  short,  or  even  an  annual  tenure. 
The  Select  Connnittee's  Report  of  1889  states  that,  althougli  the 
goodwill  of  a  business  carried  on  in  liis  property  gives  a  landlord 
considerable  control  over  the  terms  of  renewal,  yet  the  cases  in 
which  it  has  been  allowed  to  influence  a  renewal  rent  are  few  and 
exceptional.  In  any  case  it  may  be  fairly  pi*esumed  that  the 
terms  of  the  covenants,  with  all  their  contingencies,  have  been 
considered  by  the  [)arties  who  engage  to  fulfil  tliem,  and  have  had 
due  weight  in  determining  the  amount  of  the  ground  rent.  This 
comes  out  clearly  in  the  evidence  laid  before  the  Committee  from 
localities  where  leaselnjld  and  freehold  tenure  exist  side  by  side. 
There  is  a  consensus  of  testimony  tliat  the  shorter  the  lease  the 
less  onerous  the  terms.  Indeed,  the  advantage  to  the  holder  of 
the  short  lease  is  usually  far  greater  than  the  real  difference  in 
value  of  the  different  tenures.  Two  instances  may  be  offered, 
one  Metropolitan,  the  other  provincial.  Mr.  Robert  Castle  testi- 
fied before  the  Select  Committee  of  1887,  that  from  one-third  to 
Leaseholds!,.  onc-fourth  uiorc  ground  rent  would  be  charged  for  a 
999  years'  lease  than  for  a  lease  of  99  years.  Let  lis, 
then,  on  the  assumption  of  annual  payment  of  rent,  and  interest 
at  rates  of  3,  4  and  5  per-eent,  consider  a  piece  of  land  for  which 
.€1,000  a  year  can  be  obtained  under  the  usual  99  years'  building 
lease.  The  initial  value  of  the  whole  of  the  payments  of  ground 
rent  is  as  follows  : 

3  Per-eent  4  Per-eent  5  Per-eent 

£31,547  £24,485  £19,840 

On  the  alternative  assumption  of  a  999  years'  lease,  at  a  rent 
one-fourth  higher — being  £1,250  a  year — the  value  of  the  ground 
rent  is: 

3  Per  cent  4  Per-eent  5  Per-eent 

£41,667  £31,250  £25,000 

The  reversion  in  this  case  is  of  no  value,  a  thousand  years'  term 
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being  practically  a  perpetuity.  If,  then,  the  present  value  of  the 
reversions  to  which  the  freeholder  will  succeed  on  expiry  of  the 
99  years'  lease  may  be  taken  as  equivalent  to  the  difference  of 
these  sums,  or 

3  Per-cent  4  Per-cent  6  Per-cent 

£10,120  £6,765  £5,160 

the  two  transactions  will  yield  similar  results  to  lessor  and  lessee. 
But  in  order  that  the  reversion  ])ostponed  99  years  should  be  of 
this  present  value  it  would  have  to  yield,  when  it  falls  into 
possession,  an  annual  rack  rent  of 

3  Per-eeiit  4  Per-cent  5  Per-cent 

£5,665  £13,141  £32,312 

This  statement  shows  that  in  London  it  is  jn'obably  much 
cheaper  to  purchase  an  ordinary  building  lease  than  it  is  to 
acquire  a  lease  for  a  thousand  years,  or  a  freehold  subject  to  a 
chief  rent.  Our  provincial  illustration  is  from  Southport, 
represented  before  the  Select  Committee  of  1888  by  witnesses 
both  for  and  against  the  proposed  legislation.  Mr.  Cockshott, 
the  witness  adverse  to  enfranchisement,  states  that  the  perpetual 
rent  charge  imposed  on  the  Southport  freeholds  is  from  a  little 
less  than  3</.  to  A:d.  a  yard  in  the  neighbourhood  of  99  years' 
leaseholds  given  otf  at  a  penny  a  yard;  but  setting  aside  his 
evidence  we  find  that  the  Town  Clerk,  a  witness  on  the  other 
side,  admits  that  the  Corporation's  rate  for  freeholds  is  about 
double  that  imposed  by  the  other  proprietor  for  building  leases. 
No  increment  in  value,  whether  arising  from  the  outlay  of  the 
lessee  or  from  the  progress  of  society,  could  ever  reach  the  sum 
by  which  in  this  case  the  higher  ground  rent  exceeds  the  lower. 
Indeed,  the  general  allegations  against  the  landowner  of  un- 
endurable interference,  deprivation,  restriction  and  oppression, 
and  the  conveyance  to  himself  of  the  fruits  of  the  work  and  outlav 
of  another,  are  substantially  met  by  an  observation  of  Sir  John  Ellis 
in  the  course  of  the  enquiries  of  the  Select  Committee  of  1887. 
"  With  the  intellectual  capacity  of  calculating  the  difference 
"  between  a  leasehold  and  a  freehold,  is  there  any  difficulty  or 
"  inconvenience  about  it  ?  But  if  you  have  not  the  intelligence 
"  to  understand  the  difference,  then  I  suppose  arises  the  difficulty 
''  which  we  hear  so  much  about. "^ 

We  have  thus  considered  the  origin  and  the  varieties  of  land 
tenure  throughout  England  and  Wales,  the  proposals  for 
legislative  modification  of  the  terms  of   long   leases  over  small 


1893.]  the  Tiuation  of  Gruund  Rents  (T.  Kyd).  3(55 

areas  of  laud,  the  recommendations  of  Royal  Commissioners,  and 
the  proceedinii-.s  lA  Select  Committees  of  Parliament.  We  have 
found  that  allegations  of  the  inequity  and  inexpediency  of 
building  leases  have  not  been  proved,  and  that  no  sufficient  case 
has  been  made  out  for  a  general  scheme  of  legislation  per- 
mitting the  terms  of  these  contracts  to  be  altered  in  the  option  of 
the  lessee.  And  our  examination  of  leasehold  enfranchisement 
Bills  brought  into  Parliament  in  recent  sessions,  has  shown  the 
inadequacy  of  the  terms  proposed  for  such  a  scheme,  based  as 
these  terms  are  on  tables  which  value  rental  and  reversion  alike 
too  low,  or  on  clauses  which  ignore  material  portions  of  the 
freeholders'  rights. 

But  although  thus  adverse  to  the  views  and  objects  of  the 
Leasehold  Enfranchisement  Association,  it  will  be  titting  that  we 
should  consider  whether  it  is  desirable  to  accede  in  a  moditied 
degree  to  any  of  the  demands  made  in  recent  years.  To  assist 
our  enquiry  we  return  to  the  Report  adopted  in  July  1889  by 
the  Commons'  Select  Committee,  and  claimed  by  ^Ir.  Rowlands, 
but  claimed,  as  we  have  seen,  with  no  sufficient  warrant,  as  a  plea 
for  the  Bill  that  bears  his  name.  This  Report,  adopted  after 
enquiries  extending  over  more  than  three  years,  judicially  weighs 
the  evidence  of  upwards  of  a  hundred  witnesses.  In  the  opinions 
which  it  expresses,  and  the  restricted  character  of  its  recom- 
Recommenda-      uieudations,    wB    find    but    little    warrant    for    those 

tions  of  Select  ,     .  .  .  ^  1111° 

Committee.  Claimant  demands,  it  pronounces  that  the  allegations 
against  leasehold  tenure  of  inferior  workmanship,  a  bad  state  of 
repair,  unsanitary  conditions  and  excessive  rents,  are,  in-  general, 
not  proved.  The  Committee,  however,  believe  that  where  terms 
of  leases  are  very  short,  or  are  dependent  upon  lives,  enfran- 
chisement would  improve  the  quality  of  work ;  and  they  recommend 
the  commutation  of  life  leases  into  leases  for  terms  of  years.  On 
the  other  hand,  they  pronounce  the  ground  landlord's  oversight 
to  be  beneficial  in  maintaining  the  standard  of  equality  in 
buildings.  They  say  that  the  leasehold  system  facilitates  building, 
and  increases  the  supply  of  houses.  In  their  view  enfranchise- 
ment would  prolong  the  existence  of  old  houses  that  might 
otherwise  be  rebuilt ;  it  would  discourage  public  improvements, 
now  frequently  eftected  by  the  owners  of  large  estates  when  the 
leases  fall  in ;  it  would  interfere  with  the  erection  of  cheap 
industrial  dwellings,  now  sometimes  promoted  by  such  owners, 
who  grant  sites  on  liberal  terms ;  and  it  would  imperil  the 
security  now  enjoyed  by  lessees  under  covenants  for  the  general 


366  The  Enfranchisement  of  Leaseholds,  and  [April 

benefit.  They  add  that  compulsory  enfrauchisenient  would  injure 
the  revenues  and  estates  of  municipal  corporations  and  public 
charities^  and  so  deprive  the  community  of  important  benefits  for 
the  advantage  only  of  the  few.  They  object  to  the  one-sided  and 
unprecedented  nature  of  the  proposed  powers  sought  for  the 
compulsory  transfer  of  property  merely  from  one  individual  to 
another,  without  any  benefit  to  the  people  as  a  whole.  Believing 
that  the  prevalent  desire  for  enfranchisement  is  connected  with  a 
notion  that  the  landlord's  rights  ought  not  to  be  fully  recognized, 
they  anticipate  that  the  powers  of  an  enfranchising  Act  would  be 
used  to  but  a  small  extent,  yet  they  consider  that  the  property 
would  be  injured  in  value  none  the  less,  from  the  uncertainty  and 
insecurity  that  the  measure  would  introduce.  And  they  point 
out  that  the  industrial  classes  could  derive  little  benefit,  as  the 
principal  result  would  be  the  conversion  into  a  freeholder  of  the 
middleman  under  whom  they  occupy  their  dwellings.  The 
Committee  at  the  same  time  express  an  opinion  that  enfranchise- 
ment would  often  secure  improvements  and  encourage  the 
development  of  trades  ;  and  that  it  would  abolish  some  irritating 
minor  incidents  of  leasehold  tenure.  They  believe  that  the  power 
of  acquiring  a  freehold  would  in  many  cases  promote  thrift 
among  the  industrial  classes,  and  that  an  increase  in  the  number 
of  freeholders  would  in  itself  tend  to  benefit  the  conmiunity. 

With  these  views  the  Committee  embody  certain  recommenda- 
casesforEn-  tious  iu  their  rcport  to  Parliament.  They  advise 
franchisement.  ^j^^^.  j-gjigious  bodics  bc  cmpowcrcd  to  enfranchise 
their  places  of  worship,  educational  bodies  their  schools,  public 
authorities  any  house  required  for  public  utility,  and  registered 
co-operative  and  provident  societies  their  halls  and  other  buildings. 
Following  out  the  first  of  these  recommendations,  Mr.  Roberts 
brought  a  Bill  into  the  House  of  Commons  for  the  enfranchisement 
of  leasehold  places  of  worship.  The  Committee  further  suggest 
a  measure  permitting  compulsory  enfranchisement  in  a  more 
general  way.  But  they  hedge  about  this  suggestion  with  many 
qualifications  and  restrictions.  They  would  apply  it  only  to  areas 
inhabited  wholly  or  in  great  part  by  the  working  classes,  including 
clerks  and  small  traders;  and  there  only  if  most  of  the  occupants 
were  leaseholders,  and  if  after  an  enquiry  under  the  direction  of 
the  Local  Government  Board,  the  local  authority  believed  that 
thrift  and  industry  would  be  promoted  by  enfranchisement  of  such 
an  area  as  a  whole,  and  that  the  operation  could  be  undertaken 
without  probable  loss.      Should  all  these  contingencies  seem  to 
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favour  the  experiment,  the  local  authority  might  be  authorized  to 
acquire,  conipulsorily  if  need  be,  the  reversions  of  the  property  so 
situated,  with  a  view  of  disposing  of  the  freeholds  to  the  occupying 
tenants,  so  far  as  these  latter  chose  to  acquire  them.  The 
Committee  admit  the  practical  difficulties  that  would  arise  in 
carrying  out  so  complex  and  withal  so  guarded  a  scheme;  but 
they  can  discover  no  popular  and  royal  road  to  the  goal  of  so  loud 
and  persistent  a  political  and  social  agitation. 

This  cautious  deliverance  is  worthy  of  the  reputation  of  the 
Select  Committee,  and  consistent  with  the  weight  of  testimony 
adduced  before  them.  It  seems  fairly  well  established  that  any 
general  measure  for  leasehold  enfranchisement  is  likely  to  be  either 
unjust  or  impracticable.  It  will  be  unjust  if  it  is  one-sided, 
permitting  the  leaseholder  to  prevent  his  landlord  from  retaining 
the  estate;  and  not  only  refusing  any  corresponding  power  to  the 
latter,  but  denying  him  the  privilege  of  making  any  counter 
proposal.  It  will  be  unjust  if  it  refuses  to  compensate  a  landlord 
for  his  loss  by  the  partition  of  his  estate.  And  it  will  be  unjust 
if  the  lessee  is  not  charged  with  the  reasonable  costs  of  the 
enfranchisement  that  he  seeks.  But  if  the  measure  is  drawn  so 
as  to  fulfil  these  necessary  conditions  of  equity,  the  lessee  will  find 
the  terms  too  onerous  in  the  great  majority  of  cases.  There  has 
been  little  if  any  demand  by  landowners  for  powers  to  buy  up  the 
leases  affecting  their  freeholds;  although,  as  we  saw,  one  witness 
before  the  Royal  Commission  of  1884  suggested  that  such  powers 
might  sometimes  be  exercised  for  the  public  good.  And  we  would 
not  ask  that  the  precedent  of  the  Copyhold  Acts,  by  which  lord 
and  tenant  are  on  a  footing  of  equality,  should  be  applied  to 
Equitable  Icasehold  property.     But  confining  to  the  tenant  the 

on  itions.  privilege  of  making  the  first  move,  equity  ought  to 
entitle  the  landowner  to  reply  by  an  offer  to  buy  up  the  lease, 
rather  than  be  compelled  to  surrender  the  freehold.  Either  mode 
of  dealing  with  the  property  would  meet  the  views  of  those  who 
see  the  root  of  the  evil  in  the  duality  of  ownership.  Indeed,  the 
exercise  of  sucii  an  option  is  conceded,  in  really  exceptional  cases, 
in  the  fifth  chapter  of  Messrs.  Broadhurst  and  Reid's  book.  It 
is  not  too  much  to  ask  that  the  landlord,  who  is  to  be  parted  from 
his  freehold,  be  allowed  to  judge  whether  or  not  his  case  is  an 
exceptional  one.  And  should  the  owner  of  the  freehold  so  reply 
to  the  leaseholder,  we  would  further  extend  to  the  latter  permission 
in  such  a  case  to  withdraw  his  notice  and  leave  existing  rights  and 
obligations    undisturbed.     Two    cases    would    remain,    the    first, 
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where  the  lessee  would  pi'oceed  to  acquire  the  fee,  the  freeholder 
not  offering  to  purchase  his  lease;  and  the  second,  where  the 
freeholder  would  buy  out  the  lessee,  the  latter  not  withdrawing 
his  notice  on  being  apprised  of  the  counter  proposal  of  the 
freeholder.  For  the  purpose  of  a  valuation  in  either  contingency, 
provisions  similar  to  those  of  the  Lands  Clauses  Consolidation 
Acts,  or  of  the  Copyhold  Act  of  1858,  would  be  applicable. 
Both  these  Acts  provide  diverse  modes  of  valuation,  according  to 
the  greater  or  less  value  of  the  property  or  amount  of  the  claim. 
The  methods  under  the  former  Act  include  an  award  by  two 
Justices;  a  submission  to  tbe  arbitration  of  two  men  of  skill,  each 
party  naming  one,  and  they  appointing  an  umpire  before 
proceeding ;  and  lastly,  the  verdict  of  a  common  or  a  special  jury. 
Under  the  Copyhold  Acts,  the  award  of  a  valuer  appointed  by  the 
Petty  Sessions  supersedes  the  direct  action  of  the  Justices 
themselves,  and  applies  to  cases  where  the  annual  rated  value  is 
not  over  twenty  pounds,  or  where  the  rights  to  be  valued  consist 
only  of  heriots,  rents  and  timber  licenses  at  fixed  rates.  There 
is  no  provision  for  a  jury  trial;  but  an  appeal  is  allowed  from 
the  valuers  to  the  C()})yhold  and  Inclosure  Commissioners,  and  a 
further  a])peal  on  questions  of  law  to  the  superior  Law  Courts. 
The  Copyhold  Act  of  1852  directs  the  valuers  to  take  into 
account  all  incidents  of  the  tenure,  all  circumstances  affecting 
the  land,  and  all  advantages  to  arise  therefrom;  thus  guarding 
the  equitable  rights  of  parties,  just  as  we  have  observed  they  are 
guarded  by  section  63  of  the  Lands  Clauses  Consolidation  Act  of 
1845.  These  ])rovisions  of  the  Copyhold  Acts  sujjply  a  basis  for 
the  valuation  of  rights  involved  in  leasehold  purchase  or  enfran- 
chisement. In  either  of  the  modes  of  merging  the  lease  into  the 
freehold,  questions  would  arise  giving  sco])e  to  great  differences 
of  opinion.  The  freeholder  to  be  bought  out  would  have  regard 
not  only  to  his  rental  and  his  reversions,  but  to  future  prospects 
foregone,  and  to  compensation  for  the  severance;  for  the 
breaking  up  of  the  estate  might  do  an  injury  far  greater  than  the 
whole  value  of  the  leasehold  taken  from  him.  The  tenant  parting 
with  his  lease  would  look  not  merely  for  the  present  value  of  an 
annuity  of  the  net  revenue  of  the  property,  but  also  for  compensa- 
tion for  such  outlays  as  might  not  have  had  time  to  operate  in 
adequately  increasing  that  revenue,  as  well  as  for  i)robable  good- 
will, and  other  reasonable  expectations  of  increment.  The 
difficulties  involved  in  a  fair  solution  of  the  question  of  goodwill 
might,    however,    be    considerably    lessened,    if    not    altogether 
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removed.  The  freeholder  would  naturally,  in  all  eases^  acquire  the 
lessee's  interest  subject  to  any  existinir  short  sub-leases  to  occupiers. 
In  the  absence  of  any  such  rights  of  occupation  the  Land  Com- 
missioners might  be  empowered  to  order  the  grant  to  the  lessee 
or  his  nominee  of  an  occupying  lease  for  a  period  not  exceeding 
19  years.  On  acquisition  of  the  building  lease  under  such  a 
burden,  the  freeholder  would  enter  at  once  upon  the  rack  rent, 
but  the  time  would  be  postpimed  when  he  could  deal  with  the 
occupation  of  the  hereditament ;  and  thus  such  disputable  points 
as  goodwill  would  be  brought  within  a  very  narrow  compass. 
Failing  the  ajjpointment  of  a  new  tribunal  (and  there  are  objec- 
tions to  the  increase  of  judicial  institutions),  the  Land  Commis- 
sioners for  England  might  act  as  a  controlling  authority.  Either 
party  might  appeal  to  the  Commissioners  from  the  valuers,  whether 
on  matters  of  fact  or  of  law,  and  a  further  appeal  would  lie  to  the 
Courts  on  legal  questions.  The  expenses  would  be  borne  by  the 
party  acquiring  the  property.  This  provision  would  fall  some- 
what hardly  on  the  freeholder,  as  he  is  obliged  to  acquire  the  lease- 
hold in  order  to  escape  deprivation  of  his  fee.  Its  operation, 
however,  would  be  one  of  the  points  to  be  considered  by  him  in 
determining  on  his  course  of  action.  Where  one  person  only  was 
interested  on  each  side,  and  where  the  titles  were  clear  and 
simple,  the  consideration,  whether  for  the  lease  or  the  freehold, 
might  take  the  form  of  an  annuity,  terminable  or  in  jierpetuity, 
charged  upon  the  land.  In  cases  of  limited  or  complex  interests, 
the  consideration  would  be  payable  to  the  Land  Commissioners, 
who,  after  due  notice,  and  after  disposing  of  any  objections,  would 
divide  the  fund  according  to  the  respective  interests  of  the  parties. 
In  any  case  it  would  fall  to  the  Counnissioners  to  contirm  the 
valuers'  award  and  gi*ant  a  title  to  the  property. 

The  value  of  heritable  rights  depends  so  much  upon  the  situa- 
tion  of   the   property,  the   nature   of  the  occupation,  and  other 
considerations,  that  any  figures   submitted  in  illustration  must  be 
of  a   very  ireneral  character.     Let  us,  however,  take 

Illustrations.  i  > 

such  a  case  as  that  of  land  let  at  a  gi-ound  rent  of 
j£100,  on  a  lease  having  50  years  to  run,  and  covered  with 
buildings  yielding  a  rack  rent  of  £600,  but  rated  at  £500,  the 
last-named  sum  being  assumed  as  the  average  net  revenue  derivable 
from  the  property.  If  the  houses  are  well-built  and  in  a  good 
situation,  we  may  capitalize  them  as  a  4  per-cent  investment,  and 
the  ground  rent  may  be  valued  on  a  3|  per-cent  basis.  On  these 
hypotheses,  and   assuming   interest  payable  or  convertible  once  a 
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year,  the  first  step  towards  fixing  the  payments  required  in  con- 
nection with  the  merging  of  the  lease  into  the  freehokl  is  shown 
by  the  following  calculations : 

(1)  Uiifranchisemeiif :  £ 

Sum  payable  by  Lessee  to  Freeliokler : 

Ground  Rent — Annuity  of  £100  for  50  vears,  at 

3i  per-ceut  .      \         .         .         .    '     .         .       2,346 

Reversion — Perpetuity  of  £500,  deferred  50  years, 

at  4  per-cenr 1,759 


£4,105 


(2)   Acquisition  of  Lease  by  Freeholder 


Sum  payable  by  Freeholder  to  Lessee: 

Rateable  Value — Annuity  of  £500,  for  50  years,  at 

4  per-cent   ........     10,741 

Less  Ground  Rent — Annuity  of  £100,  for  50  vears, 

at  3i  per-cent     .         .      '  .         .         .         .'        .       2,346 

£8,395 


This  case  presents  no  features  of  difficulty,  apart  from  questions 
of  compensation  for  consequential  damages,  to  the  freeholder  by 
severance  of  the  estate,  or  to  the  lessee  by  loss  of  goodwill.     Pleas 
on  grounds  like  these  must  be  considered  on  their  merits  in  every 
case  as  it  arises. 

In  the  not  unusual  case  of  the  enfranchising  lessee  holding  by 
way  of  underlease  on  an  improved   ground  rent,  the  intermediate 
or  superior  lessee  would  be  paid  out  by  the  underlessee  or  the  free- 
holder, whichever  of  the  two  acquired  the  consolidated  interests. 
In  the  instances  before  us,  if  the  buildings  were  charged  over  and 
above  the  original  ground  rent,  with  an  additional  ground  rent  of 
£200  payable  for  the  whole  period  to  an  intermediate  lessee  hold- 
ing no  reversion,   or  only  a    nominal    reversion  of  a   few   days, 
his    annuity   might  be   valued    at    £4,487,  being  at  the  rate   of 
3|-  per-cent.     The  enfranchising  sub-lessee    must    in    that    case 
pay — 

£ 
To  the  Intermediate  Lessee        ......       4,487 

To  the  Freeholder: 

Value  of  Ground  Rent        ....       £2,346 

Value  of  Reversion    .....  1,759 

4,105 

£8,592 
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AVhile  the  freeholder,  if  acquiring  the  leases,  must  pay — 

£ 
To  the  Intermediate  Lessee        ......       4,487 

To  the  Sub-Lessee : 

Whole    Value   of    the    Property,   being    a 

Perpetuity  of  £500,  at  4  per-cent  .         .     £12,500 
Less  Value  of  his  own  Interest  and  that  of 
the  Intermediate  Lessee,  as  above  .         .  8,592 

3,908 

£8,395 

Under  such  an  arrangement  it  might  be  impracticable  to  enter- 
tain any  claim  for  indirect  loss  at  the  instance  of  the  intermediate 
lessee,  while  at  the  same  time  he  might  lind  it  highly  inconvenient 
to  have  the  capital  value  of  his  estate  thrust  upon  him ;  and  its 
re-investment  might  involve  either  a  diminution  of  his  income  or 
the  acceptance  of  a  poorer  security.  An  intermediate  lessee 
is  sometimes  in  the  position  of  having  the  right  to  a  reversion 
of  a  few  years  of  the  rack  rental  at  the  end  of  the  sub-lease. 
This  interest  would  be  valued  as  a  deferred  teuij)orary  annuity, 
^lortgages  might  have  been  created  on  any  or  all  of  the  estates, 
from  the  sub-lessee's  to  the  freeholder's;  and  in  that  case  the 
Commissioners  would  have  to  satisfy  the  mortgagees.  The 
provisions  of  existing  legislation,  as  found  in  the  Land  Clauses 
Consolidation  Acts,  would  have  to  be  applied  in  the  case  of 
persons  absent,  unknown  or  under  disability. 

Although  we  have  submitted  this  short  sketch  of  the  mode  in 

which  the  enfi-anchisement  of  leaseholds,  or  the  consolidation  of 

different    estates    in    land,    might    be    effected   with    the    least 

inconvenience  and   distui'bance,  it   is    quite    apparent    from  our 

investigations  that  no  suflScient  case  has  been  made 

No  case  for  i-        i        •    i       •  •  r-  •    i  •      • 

General  out  lor  lej^islativc  interiereiice  with  existiii":  contracts. 

Legislation.  _    *-  *- 

If  Parliament  should  enact  a  measure  for  general 
enfranchisement,  it  will  be  to  a  certain  extent  influenced  by  that 
discontent  which  has  grown  formidable  under  the  fostering  care 
of  lessees  and  middlemen  who  understand  the  question  thoroughly, 
and  of  philanthropists  and  liberal  politicians  who  are  imperfectly 
acquainted  with  the  details  and  probable  effects  of  the  movement. 


II. — Land  Taxation. 

Concurrently  with   the  cry   for  leasehold  enfranchisement,  a 
movement  has  been  made  for  the  subjection  of  ground  rents  and 
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other  land  values  to  local  or  Ini])erial  taxation.     This  question 

also  having  been  remitted  to  the  Select  Committees  on 

before  Select       Towu  Holdino;s,  a  2:reat  body  of  evidence  in  regard  to 

Committees.  .  cj  i^  ,  c^ 

it  has  been  accumulated.  Of  the  12.2  British  witnesses 
examined,  66  dealt  with  the  subject,  50  of  them  being-  from 
England  and  Wales,  and  16  from  Scotland.  The  sittings  of  the 
Committee  during  the  years  1891  and  1892  were  devoted  almost 
exclusively  to  this  particular  enquiry.  The  evidence  seems  fairly  to 
represent  all  that  can  be  said  in  support  of  the  various  opinions 
current;  and  there  is  no  great  ])reponderance  of  testimony  on 
either  side  so  far  as  the  numbers  show,  22  English  and  7  Scotch 
witnesses  favouring  new  or  amended  taxation,  while  28  English  and 
9  Scotch  witnesses  testify  generally  in  sup])ort  of  existing  laws. 
The  evidence  on  both  sides  is  confined  within  narrow  limits,  the 
later  witnesses  ringing  the  changes  on  two  or  three  familiar 
notes,  and  contributing  at  most  only  some  new  illustrations  of 
points  previously  tested  in  the  examinations  and  cross-examinations 
of  the  earlier  witnesses. 

(1).  Local  Taxation. 

One  of  the  earliest  ])roposals  under  this  hc'ad  was  made  by 
the  City  of  London  Corporation  in  1867,  to  the  eifect  that 
ground  rents  should  pay  6rf.  in  the  £,  in  addition  to  all  other 
rates  on  the  ])roperty.  But  the  idea  of  any  such  exaction  is  now 
dismissed  by  almost  every  witness  before  the  Committee.  One 
insuperable  difficulty  lies  in  the  arbitrary  amounts  of  the  ground 
rents.  They  are  often  fixed  at  figures  much  less  than  the 
worth  of  the  ground,  even  at  the  time  of  their  imposition; 
and  the  difference  between  the  rent  and  the  actual  value 
increases  as  the  years  go  by.  The  case  of  a  freehold  illustrates 
the  extreme  limit  of  this  difference,  as  such  a  pro})erty  would 
escape  the  suggested  tax  altogether.  And  freeholds  apart,  there 
are  various  reasons  for  the  disparity  between  ground  rents  and 
ground  values.  The  ground  rents  are  fixed  for  a  long 
period.  No  building  lease,  however  valuable  the  site, 
would  be  entered  on  for  much  less  than  50  years.  The  most 
common  term  is  99  years,  while  999  years'  terms,  and  perpetuities 
subject  to  chief  rents,  are  also  of  frequent  occurrence.  The 
})roposed  Qd.  rate  would  apply  alike  to  ground  rents  fixed 
to-day  and  to  those  fixed  20  or  60  or  100  years  bygone.  But 
within  the  past  century  the  value  of  urban  building  sites  has 
greatly  increased.       Of  two  adjoining  sites,  one  may  have  been 
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leased  50  years  ago,  at  a  ground  rent  little  more  than  nominal 
conij)ared  with  the  figures  current  to-day :  the  other,  of  no  more 
real  worth,  may  have  fetched  a  ground  rent  a  hundred  times 
hio-hcr.  Even  confining  our  attention  to  leases  entered  upon 
about  the  same  time,  we  discover  important  diflFerences  in  the 
ground  rents.  This  may  arise  from  the  ])ayment  of  a  i)remium  or 
fine  in  sume  of  the  cases,  or  from  the  unequal  apportionment, 
often  convenient  for  the  builder,  of  the  ground  rent  of  a  large 
area,  among  the  sites  of  the  various  houses  built  upon  it.  Thus 
the  sim|)licity  of  a  tax  on  ground  rents  at  (^d.  in  the  €  would 
be  secured  at  the  expense  of  equity. 

Proposals  for  the  taxation  of  gruuiid  vents  and  land  values 

have  come  before  the  Select  Committee  in  various  forms,  and  have 

been  urired  on  diverse  pleas.     The  ccreat  majority  of 

Diversitv  of  *-  />i-i''iiT*»» 

Proposals.  ^j^^  witucsscs  \\\  favour  of  the  idea  seek  the  relief  ot 

the  occu])ier  or  building  owner  at  the  cost  of  the  freeholder,  upon 
whose  ground  rent  is  to  be  thrown  a  part  of  the  taxation  now 
charged  in  respect  of  the  occupancy.  But  a  few  witnesses  rather 
desire  to  impose  new  and  additional  burdens  on  the  landowners 
for  the  benefit  of  the  general  community.  Among  these  may  be 
classed  Mr,  William  Saunders,  who  desired  that  land  alone,  as 
distinct  from  buildings,  should  bear  all  taxes,  both  local  aiul 
Imperial.  This  suggestion  we  reserve  for  after  consideration, 
along  with  another  proposal  of  the  same  witness,  to  the  effect  that 
land  should  be  rated  on  4  j)er-cent  of  its  ca])ital  value,  if  that 
percentage  brought  out  a  figure  exceeding  its  rental. 

The  question  as  between  the  ground  landlord  and  the  lessee 
or  the  occu])ier  is  com])aratively  a  nari-ow  one — belonging, 
indeed,  to  the  same  category  as  leasehold  enfranchisement.  The 
nation  as  a  whole  has  no  direct  interest  in  the  discussion  whether 
freeholder  or  building  owner  shall  bear  the  burden  of  munici])al 
rates.  The  contracts  of  building  leases  bind  the  lessee  to  relieve 
the  freeholder  of  all  rates  and  taxes,  property  tax  excepted.  In 
1870  a  Select  Committee,  presided  over  by  Mr.  Goschen, 

Mr.  Goschen  s  •"  '  .     .*    . 

Committee.  euquircd  into  the  expediency  of  dividing  between 
owners  and  occujners  the  local  rates  imposed  upon  the  latter  alone, 
into  the  changes  in  the  composition  of  local  government  bodies  that 
ought  to  follow  such  a  division,  and  into  the  proper  classification 
of  rates  required  for  their  equitable  incidence  upon  occupiers  and 
owners.  The  Committee,  having  heard  much  evidence,  reported 
that  the  exclusive  charge  on  occnjiiers  of  local  rates,  not  only  for 
current  ex])enditure   but  for  new  objects  and  permanent  works. 
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was  contrary  to  sound,  policy;  but  that  in  many  cases  the  rates, 
although  paid  by  the  occupier,  ultimately  tell,  either  in  part  or 
wholly,  upon  the  owner,  who,  nevertheless,  had  no  voice  in  their 
expenditure;  that  o\^^lers  as  well  as  occupiers  should  have  an 
immediate  interest  in  the  increase  or  decrease  of  local  taxation, 
but  that  equitable  arrangements  must  be  made  in  regard  to 
existing  contracts.  The  arrangements  suggested  were  the  post- 
jjonement  for  three  years  of  the  compulsory  division  of  rates,  and 
the  subsequent  increase  of  the  rent  by  a  sum  equivalent  to  the 
owner's  share  of  the  rates,  calculated  on  the  average  of  these  three 
years.  We  now,  however,  lind  the  following  arguments  itrged  in 
sujjport  of  a  modiiication  of  existing  contracts,  and 
Modific°a«on       au  imposltiou  upon  the  freeholder  of  some  part  of  the 

of  Contracts.  ^  •  i    i  t  ■    i 

rates  now  paid  by  the  tenant  or  occupant,  without  any 
such  compensation  as  was  recommended  by  Mr.  Goschen's 
Committee : 

(1)  There  is  no  fi'ee  contract  between  the  owner  of  a  large 
Metropolitan  estate  and  the  builder  who  seeks  a  lease.  So  said 
Mr.  Knox  to  the  Committee  of  1888. 

(2)  Local  rates  have  risen  beyond  anything  that  could  have 
been  contemplated  by  either  party  to  a  lease  executed  a  generation 
asro.     So  said  Mr.  Rhodes  in  his  examination  in  1887. 

(3)  Rates  are  raised  not  merely  for  current  expenses,  but  to 
pay  off  outlays  incurred  in  improvements  which  will  outlast 
existing  leases,  and  benefit  the  freeholder  when  the  reversion  falls 
in.  So  Mr.  Sargant,  otherwise  unfavourable  to  the  proposal, 
admitted  to  the  Committee  of  1890.  Mr.  Moulton,  a  year  later, 
))ut  this  position  more  broadly,  claiming  that  the  whole  of  the 
])ermanent  element  in  communal  expenditure  went  to  increase 
the  value  of  the  land,  ultimately  excluding  the  buildings. 

(4)  Municipal  expenditure  directly  benefits  the  freeholder  in 
respect  of  the  part  of  his  estate  unleased.  Indirectly  it  secures 
his  ground  rents,  which  could  not  be  got  without  municipal 
government  of  some  kind.  These  considerations  were  laid  before 
the  1888  Committee  by  Mr.  Trevail,  who  also  expressed  an 
opinion  that  a  tax  on  ground  rents  might  be  looked  on  as  the 
freeholder's  contribution  to  civilization  generally. 

(5)  The  capital  value  of  imiKn-ishable  land  is  much  greater  in 
proportion  to  the  annual  return  derivable  from  it,  than  is  the 
capital  value  of  decaying  buildings  in  proportion  to  the  revenue 
from  them.  This  is  pleaded  by  ^Ir.  Moulton  in  the  first  and 
second  of  his  three  examinations  before  the  Committee  of  1891. 
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Under   one   or  other   of  these  heads   may   be    classed    every 

imjjortant   argument   for  the   imposition    of   occupiers'  rates    on 

ground    rents    or    ground    vahies,    submitted  by  any  of  the  22 

English    witnesses   who    gave    evidence    in    favour   of    such    a 

transfer,   before  the   Select    Committees    in   the    years   1886    to 

1891.     In  the  session  of  1891  Mr.  Moulton  was  the  only  English 

witness  who  appeared  on  that  side.     He  has  given  great  attention 

to   munici])al    rating,  and    has    recommended    a    55.   assessment 

on  ground   \alues,    in   his  book   on  the  subject,   written  at  the 

request   of  the  United    Conunittee    for   the  taxation   of  ground 

rents.     Before  tendering  evidence  to  the  Select  Conunittee,  he 

was  able  to  ])onder  at  leisure  e\"erything  that  had  been  advanced 

on  either  side  during  the  investigations  of  four  preceding  sessions 

of  Parliament.    And  he  had  the  fullest  opportunity  of  expounding 

and    illustrating   his    views,    having    replied    to  upwards  of  one 

thousand  questions  put  by  the  various  members  of  Committee. 

Scheme  in         ^^^  schcmc  uiay  be  described  as  the  model  plan  for 

"'^^  imposing    a     local    assessment    on    land    as    distinct 

from  buildings.     His    first    step    is  to  make   a   valuation   of  all 

heritable  property  in  the  borough  or  other  district  subject  to  local 

government,  distinguishing  in  eveiy  instance  between  the  value 

of  the  land  and  the  structural  value  of  the  erection  built  ujion 

it.     The  assessments  are  to  be  levied  on  the  basis  of  a  valuation 

roll  so  made  up,  the  rates  on  the  land  being  fixed,  either  directly 

by  Parliament  or   by  powers  conferred  on   the   To^^^l   Council  or 

other  governing  body,  at  a   much   higher  figure  than   the  rates 

on  the  buildings.     The  various  persons  beneficially  interested  in 

any  property  are   to  be  rated  according  to  the   amount  of  their 

income  from  it,  and  at  the  higher  rate  or  the  lower,  according  as 

that  income  arises  from  the  ground  or  from  the  structui'e.      To 

explain   the  consequent   incidence   of  the  rating,  we  shall  take 

Mr.  Moulton's  own  illustration.     A  house  of  the  rack  rental  of 

j6250,  stands  on   ground  originally  leased  by  the  freeholder  at 

£50,  and  sub-leased  at  £70.     The  compilers  of  the  valuation  roll 

decide  that  the  present  value  of  the   ground  is  £100  a   year,  the 

difference  of  £150  by  which   the   rack  rent  exceeds  that  figure, 

being  deemed  the  annual  value  of  the  structure  alone.     The  rate 

is  supposed  to  be  fixed  at  6s.  in  the  £  on   ground    value   and 

4sS.  on  building  rent.     On  these  data  the  rates  to  be  levied  in  the 

supposed  case  amount  to  £60,  made  up  thus  : 

Building         .         £150  at  -is.      .         .         .         £.30 
Land  .  100  at  6s.      .  30 

£60 
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This  rating-  is  collected  iVom  the  occupier  iu  full;  and  he  is 
entitled  to  deduct  the  whole  of  it  from  the  building  owner,  to 
whom  he  pays  the  rack  rent.  The  building  owner,  on  paying 
the  ground  rent  due  to  his  immediate  siiperior,  £70,  deducts  the 
rate  at  Qs.  a  pound  on  that  sum,  paying  him  accordingly  £4Q. 
The  net  amount  which  he  received  from  the  occupying  tenant 
having  been  ^€190,  he  has  left  in  hand  £141  as  his  own  income 
from  the  property.     That  income  consists  of  : 

Building  rent  .         £150  less  rate  at  4«.   =   £30      .         .      £120 

Ground  value  .  30  less  rate  at  fi.f.    =        9      .  .  21 

£180  £141 

The  land  having  been  found  to  exceed  in  value  the  improved 
groiind  rent,  the  building  owner  is  thus  treated  as  a  landowner 
to  the  extent  of  the  excess.  The  lessee,  on  paying  j650  to  the 
freeholder,  deducts  .£15,  or  the  amount  of  the  rate  at  6^. ;  and 
the  sum  remaining  in  his  hands  is  thus  £14,  being  his  £20  of 
improved  ground  rent  under  like  deduction.  And  the  freeholder 
finds  his  £50  diminished  by  an  assessment  at  the  same  rate  of  Qs. 
in  the  £.  The  most  important  feature  of  the  scheme  is  the 
,    ,  distinction  between  land  and   buildina's.      This   dis- 

Buildings.  tinction    is  unusual    in   British   law,  which  looks  on 

a  hereditament  as  a  whole,  whether  it  be  waste  land,  land 
improved  by  agricultural  outlays,  or  land  improved  by  the 
erection  of  buildings  thereon.  The  estates  of  the  various 
persons  interested  may  differ  iu  quantity  and  quality — a  man 
may  hold  the  fee-simjjle,  a  life  lease,  or  a  lease  for  a  term,  his 
rights  may  be  in  possession  or  in  reversion — but  his  estate,  of 
whatever  kind  it  be,  is  an  estate  in  the  land,  with  all  its  fixed 
adjuncts.  Many  difficulties  were  suggested  as  likely  to  arise  in 
developing  the  new  scheme  of  separate  valuations  of  land  and 
buildings,  and  it  is  clear  that  anomalies  would  arise  in  enforcing 
it.  Mr.  Moulton  is  by  no  means  an  extreme  man  ;  indeed,  he 
does  not  go  so  far  as  some  of  the  members  of  the  Committee 
would  willingly  have  led  him.  He  would,  for  exanqde,  give  some 
compensation  for  breach  of  contract  in  existing  leases,  probably  on 
the  lines  of  Mr.  Goschen's  Select  Committee  of  1870  on  Local 
Taxation,  by  allowing  the  freeholder  an  equivalent  for  the  rating 
current  at  the  date  of  the  lease.  And  he  would  not  rate  the 
value  of  the  reversion,  but  would  wait  until  it  should  be  reduced 
into  possession.  This  forbearance  does  not  seem  quite  consistent 
with  his  adherence  to  ^Ir.  Saunders's  proposal  for  taxing  vacant 
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building  land  on  a  percentage  of  the  highest  ])rice  which  it  is 
worth  for  any  ])ur])ose.  Such  a  basis  of  rating  was  reconnnended 
by  the  Royal  Comniission  of  1884  on  the  Housing  of  the  Working 
Classes.  The  Report  of  the  Commission  suggested  a  munici])al 
Taxation  of  rating  of  unoccupied  land  on  4  per-cent  of  its  capital 
''*'"*'■  value.       Xo  evidence   on   the  subject    had,   however, 

been  laid  before  the  Commission  ;  and  Mr.  Ryde,  formerly 
President  of  the  Surveyors'  Institution,  a  witness  before  the 
Committee  in  1886  and  1891,  showed  the  fallacy  of  such  a 
method  of  rating.  The  capital  value  includes  the  market  esti- 
mate of  the  present  worth  of  all  future  increment  ;  and  if  it  be 
taken  as  the  basis  of  rating,  no  increase  of  the  rate  ought  ever  to 
be  afterwards  im])osed.  Let  us  take,  Ijy  way  of  illustration,  an 
estate  of  vacant  urban  land,  jirescntly  let  at  £2  an  acre  for 
temporarv  ])urposes.  It  might  sell  for  €r)00  an  acre  :  aiul  Mr. 
Moultoii  pi'o])Oses  to  rate  it  upon  an  annual  \alue  of  -1  per-cent  of 
this  price,  or  £20.  But  such  a  ]n"ice,  if  given,  is  given  because 
the  purchaser  anticipates  that  in  10  years  the  land  may  fetch  a 
rental  of  £^Q  an  acre.  He  is  remunerated  for  his  outlay  bv 
the  rental  of  .€2  an  acre  for  ten  years,  and  an  ex])ected  rent 
of  £40  an  acre  thereafter.  If  the  municipality  discount  future 
prospects  by  rating  on  €.20  when  the  income  is  £2,  it  must 
continue  to  rate  on  .i€20  when  the  income  rises  to  £40.  Surely 
the  existing  mode  of  rating,  on  the  rental  for  the  time  being,  is 
at  once  easier,  fairer,  and  more  intelligible.  By  continuing  in 
the  old  paths  we  escape  many  ])uzzling  cjuestions.  No  land- 
owner will  be  so  foolish  as  to  let  his  land  at  a  poor  rent  in  order 
to  escape  paying  rates  on  a  higher  one.  It  is  just  as  likely  that 
any  person  would  decline  an  augmentation  of  his  income  on  the 
ground  that  his  income  tax  would  rise  also.  And  the  rating  of 
land,  not  on  the  income  which  it  actually  yields,  but  on  the 
higher  income  which  it  might  yield  if  applied  to  other  iiscs, 
would  bear  some  analogy  to  the  action  of  a  Suneyor  of  Inland 
Revenue  who  should  decline  to  acce])t  a  shoemaker's  return  of 
£500  as  his  income  from  trade,  on  the  plea  that  had  the  same 
capital  and  care  been  devoted  to  a  public  house,  £1,000  a  year 
might  have  been  derived  fi-om  it.  Mr.  Moiilton  concedes  the 
necessity  for  special  consideration  of  old  ground  rents  ;  and  goes 
so  far  as  to  suggest  that  chief  rents  in  Manchester  might  be 
increased  in  amount  before  having  rates  imposed  upon  them. 
Such  a  proposal,  in  a  direction  precisely  opposite  to  the  rest  of 
the  scheme,  introduces  the  most  perplexing  complications.     And 

VOL.  XXX.  2    c 
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yet  ^Ir.  Moulton  sees  that  equity  demands  some  such  arrange- 
ment. The  bitterest  landlord-hater  could  not  say  that  a  very 
suitable  object  for  fiscal  exactions  is  to  be  found  in  the  man  who 
parted  with  his  land  50  years  ago  in  consideration  of  an  annual 
rent  not  one-twentieth  of  its  annual  value  to-day.  Nor  could 
it  be  explained  why  such  a  man  is  to  have  this  small  revenue 
diminished  by  6^.  in  the  £,  while  his  neighbour,  who  sold  land 
for  a  corresponding  capital  sum,  is  to  escape  altogether  from 
rates  on  the  income  which  he  now  derives  from  the  investment  of 
his  capital,  even  if  such  investment  was  made  by  way  of  loan  to 
the  purchaser,  on  the  security  of  the  land  itself.  !Mr.  Moiilton 
proposes  to  prohibit  every  contract  by  Avhich  one  person  under- 
takes to  relieve  another  of  the  rates  imposed  on  the  latter,  as 
such  contracts  tend  to  discourage  municipal  outlay  by  restricting 
the  area  of  taxation.  Very  inconsistently  with  this  position,  he 
ex])resses  disapproval  of  the  system  of  ground  rents,  and  prefers 
that  tliose  who  want  land  should  buy  it,  raising  the  purchase 
price  by  way  of  mortgage  if  they  require  to  do  so.  He  overlooks 
the  fact  that  as  mortgages  arc  not  rated,  nor  ])roposed  to  be  rated 
under  his  scheme,  such  a  financial  o])eration  woiild  throw  upon  the 
lessee  or  occupier  the  whole  of  the  rates,  whether  on  the  building 
or  on  the  land.  This  fact,  however,  would  soon  be  discovered  by 
the  landowner.  And  if  it  be  true,  as  Mr.  Knox  alleges,  that 
there  is  no  free  contract  in  lu'gotiatiou  with  the  owners  of  large 
estates,  then  on  the  introduction  of  the  new  style  of  rating,  these 
powerful  aristocrats  may  insist  on  selling  the  leases  of  their  lands 
for  capital  sums,  with  ground  rents  nominal  or  non-existent,  and 
with  an  understanding  that  they  shall  lend  the  purchase-money, 
or  great  part  of  it,  by  way  of  mortgage  on  the  estate.  Thus  a 
more  desperate  remedy  than  the  taxation  of  ground  rent  must  be 
devised,  if  the  disease  of  land  monopoly  is  as  desperate  as  some  of 
the  witnesses  think  it. 

Let  us  now  revert   to  the    remaining  four  arguments   above 

mentioned,  gathered  from  the  evidence  of  various  witnesses ;  and 

consider  whether  they  embrace  any  points  not  sufficiently  examined 

in    connection   with  Mr.    Moulton's  evidence.     It  is 

Increase  of 

^'"  stated  truly  that  local  burdens  have  greatly  increased 

of  recent  years.  The  growth  of  old  rates,  and  the  creation  of 
new  ones,  have  resulted  in  a  figure  which  in  many  cases  neither 
lessor  nor  lessee  anticipated  when  the  latter  undertook  to  relieve 
the  former  of  all  such  exactions.  Now,  if  there  be  nothing  on 
the  other  side  to  set  against  this  rise  of  rates,  the  lessor  has  done 
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better,  and  the  lessee  lias  done  worse  than  either  party  expected. 
This  condition  of  things  is  by  no  means  rare  in  commerce;  yet 
traders  do  not  invoke  the  aid  of  Parliament  to  nndo  their 
bargains.  But  now  we  have  changed  all  that,  and  the  law, 
declared  to  have  in  olden  days  favoured  the  strong  at  the  cost  of 
the  weak,  is  in\oked  to  do  what  is  judged  a  smaller  wrong,  by 
helping  the  weak  at  the  expense  of  the  strong.  We  shall  waive 
the  question  whether  an  urban  leaseholder  is  not  generally  quite 
strong  enough  to  j)rotect  his  own  interests,  and  also  whether 
one-sided  legislation  for  the  masses  is  not  as  evil  and  dangerous 
as  one-sided  legislation  for  the  classes.  Let  us  rather  enquire 
whether  the  leaseholder  has  not  reaped  an  unlooked-for  harve.st  to 
compensate   him   for   his  unexpected  taxes.     It  is  at 

Increase  of  ^  *  _ 

Rental.  uncit  apparent  that  although  rates  have  risen,  yet  there 

is  one  thing  that  has  risen  more  rapidly,  and  that  is  rental. 
This  comes  out  clearly  in  Mr.  Clements'  evidence  before  the 
Committee  of  1890.  His  figures  refer  to  London,  which  may  be 
taken  as  showing  in  its  fullest  extent  the  recent  movement  in  ovir 
progressive  towns  generally.  The  Metropolitan  rates  were 
£3,907,913  in  1873-4  and  i6,244,476  in  1883-4,  the  increase 
being  almost  GO  per-cent  in  the  ten  years.  But  to  judge  of  the 
comparative  jn-cssure  of  rates  at  different  times  by  observation  of 
their  mere  gross  amounts,  without  reference  to  the  rental  on  which 
they  are  levied,  is  to  compare  fractions  ^"ith  one  another  by 
examining  the  numerators  and  ignoring  the  denominators.  Now 
the  ^letropolitan  valuation  was  £24,756,711  in  1873  and 
£34,470,725  in  1883.  The  rental  has  increased  more  than  four 
times  as  much  as  the  rates;  and  these  rates,  although  producing 
60  per-cent  more  income  to  the  local  authorities,  have  risen  only 
from  3*.  2(1.  to  3s.  7^d.  in  the  S,  of  rated  value  of  Metropolitan 
property.  Of  the  increase  in  the  valuation  roll,  more  than 
one-half,  or  £5,820,967,  is  the  rent  of  new  buildings.  But  most 
of  the  balance  is  clear  unforeseen  ])rofit,  going  into  the  pocket 
of  the  leaseholder  fi-om  the  rise  of  the  market.  Taking  care 
to  understate  this  profit  rather  than  exaggerate  its  amount, 
Mr.  Clements  estimated  it  at  £3,151,940,  while  the  burden  from 
rise  of  rates  appears  to  be  £1,147,147.  Thus,  the  owners  of 
Metropolitan  building  leases  have  gained  nearly  thrice  as  much 
by  increment  of  rental  as  they  have  lost  by  increment  of  rates. 
Even  if  the  rates  have  gone  partly  for  improvements  which  will 
outlast  the  leases,  these  statistics  surely  forbid  any  attem]it  to 
re-open  contracts  in  the  interest  of  leaseholders. 

2  c 
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But  it  falls  now  to  be  shown  that  in  ordinary  cases  of  new 

contracts  of  lease,  whether  under  existin^:  laws  of  rating  or  under 

any  novel  arrangement  for  the  division  of  rates,  no  part  of  these 

exactions  falls  upon  the  building  owner  or  lessee ;  not  only  does 

the  rate   on  the   ground  rent   fall    in   realitv  on  the 

Incidence  of  i      i  i  i  •        ■ 

Taxation  freeholder,    but    it   is  he   who  bears  the   rate  on  the 

building  also,  except  indeed  in  circumstances  which  may  ])ermit 
the  occupier  to  be  saddled  with  these  taxes  wholly  or  in  ])art. 
Let  it  be  su]iposed  that  a  builder  is  in  treaty  for  a  piece 
of  land  on  Avhich  to  carry  on  his  operations.  He  knows  the 
house  that  he  intends  to  build;  he  estimates  the  cost  of  its 
erection  and  the  probable  price  or  rack  rent  which  it  Avill 
fetch.  He  is  then  able  to  judge  the  amount  of  ground  rent 
which  he  can  afford  to  give  to  the  landowner  for  a  site.  The 
])robable  rating  is  an  essential  element  in  his  calculation.  The 
rates  either  reduce  the  rent  that  an  occupier  will  ])ay  for  the 
house  or  they  do  not.  If  they  reduce  the  probable  rent  they 
reduce  bv  the  same  amount  the  ground  rent  which  he  can  afford  to 
pay  to  the  freeholder.  If  they  do  not  reduce  the  rack  rent,  they 
fall  not  upon  the  building  lessee  but  u])on  the  occupier  ;  unless 
indeed  that  occupier  in  his  turn  is  able  to  impose  the  burden  of 
them  on  his  customers.  In  his  Manual  of  Political  Econotny, 
Mr.  Fawcett  has  shown  (and  has  fortified  his  opinion  by  very 
simple  and  intelligible  illustrations)  that  the  actvial  burden  of  the 
rates  depends  in  some  measure  on  the  question  whether  the 
supply  of  building  sites  is  aiu])le  or  restricted.  As  regards 
central  holdings  in  towns  where  the  building  area  is  definite  and 
limited,  the  major  portion  of  the  rates,  whether  imposed  on  the 
building  rent  or  the  ground  rent,  whether  levied  in  the  present 
way  or  in  any  modified  form,  ultimately  falls  on  the  owner  of  the 
land,  becaiise  the  ground  rent  obtainable  is  reduced  by  their 
amount.  On  the  other  hand  in  regard  to  suburban  holdings, 
where  the  supply  of  building  land  is  more  than  ample,  the 
amount  of  local  assessments  exercises  a  less  influence  on  the 
demand  for  sites,  and  the  rates  therefore  may  fall  on  occupiers 
to  a  considerable  extent.  But  in  neither  case  does  the  ultimate 
incidence  of  the  taxation  depend  on  the  question  from  whom  it 
is  in  the  first  place  collected.  Mr.  ]Moulton  in  cross-examination 
admitted  that  his  novel  and  elaborate  scheme  might  jjrobably  in 
its  final  results  differ  from  the  present  well  tried  and  familiar 
system,  only  by  the  variations  which  it  would  introduce  in  the 
conditions  of  economic  friction.       If  the  object  in  view  had  been 
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the  iuipositiou  on  ground  rents  or  land  values  of  taxes  not  at 
present  levied  in  any  way  on  the  heritage,  the  object,  it"  justitiable 
in  other  respects,  might  have  been  deemed  important  enough  to 
warrant  the  adoption  of  a  complicated  valuation  roll.  This 
(piestion  will  come  up  at  a  later  stage  of  our  enquiry.  But,  on 
Mr.  Moulton's  own  admissions,  it  does  seem  but  doubtful  |)olicy 
to  bear  and  do  so  much  for  so  small  a  gain.  Detailed  surveys  of 
all  urban  property  would  begin  the  labours  of  the  scheme, 
dis|)utes  and  litigations  might  follow  ;  on  the  tardy  settlement  of 
a  valuation  roll  twice  as  long  and  comple.v  as  it  is  at  present,  the 
rates  would  be  levied  as  heretofore  from  the  occupiers.  But  each 
occuj)ier  would  be  entitled  to  relief  from  his  building  landlord, 
from  whom  he  would  deduct  the  whole  amount  of  the  assessment 
on  payment  of  the  rent.  The  building  owner  in  his  turn  would 
collect  tVom  the  superior  lessee  next  in  order  the  portion  of  the 
rate  falling  on  him,  and  so  on,  in  cases  where  there  were  several 
interests,  the  gradually  diminishing  claim  would  pass,  until  the 
freeholder  was  reached  at  last.  To  this  labour  must  be  added  the 
delicate  arrangements  demanded  in  regard  to  existing  contracts, 
in  order  to  do  substantial  justice  among  the  parties  to  them, 
while  a\(nding  the  intolerable  complications  of  two  concurrent 
and  simultaneous  modes  of  rating,  applicable  respectively  to 
leases  made  before  and  after  the  change  of  the  law.  The  great 
diversities  on  this  point  among  witnesses  favourable  to  the  rating 
of  ground  rents,  indicate  that  it  taxes  the  wit  of  man  to  devise 
any  such  arrangements.  Mr.  Costelloe,  for  example,  pleads  that 
owners  of  impr(jved  ground  rents  ^vith  nominal  reversions  should 
have  lenient  consideration.  But  a  discretionary  power  to  tax- 
gatherers,  such  as  this  plea  involves,  is  incompatible  with  the 
automatic  operation  of  Mr.  Moulton's  plan,  just  indeed  as  is  that 
witness's  own  proposal  to  increase  ancient  chief  rents.  These 
chief  rents  are   analogous  to  the  Scottish  feu  duties, 

Scotch  Texus.  .  . 

which  received  so  large  a  share  of  the  Select  Com- 
mittee's attention  during  1891.  In  the  previous  Session  of 
Parliament,  Mr.  C.  Harrison,  who  advocated  rating  very  much 
on  Mr.  Moultons  lines,  claimed  Scottish  law  and  practice  on 
his  side,  inasmuch  as  rates  in  Scotland  were  diWded  between 
owners  and  occupiers.  We  may  therefore  devote  a  paragraph  to 
the  Scottish  system  of  town  holdings,  especially  in  its  bearing  on 
local  taxation.  Most  Scottish  biiilding  sites  are  held  in 
pei'petuity,  either  free,  or  else  subject  to  payment  of  chief  rents 
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called  feuduties,  or  ground  annuals  ;  but  whether  held  in  that 
Avay^  or  on  lease  for  any  period  exceeding  21  yearsj  the  possessor 
of  the  ground  rent  or  chief  rent  is  not  regarded  as  the  owner. 
He  is  the  superior.  In  the  valuation  roll,  the  feuar  or  the  lessee 
is  entered  as  the  owner.  The  local  taxation  is  divided  between 
the  occupier  and  that  owner.  Last  year  in  Edinburgh  the  rate  on 
owners  was  about  Is.  \d.  a  pound  of  the  rack  rent,  and  that  on 
occupiers  about  2s.  Qd.  The  position  of  the  superior  is  in  many 
respects  similar  to  that  of  a  mortgagee.  Under  old  feu  charters  he 
has  a  claim  to  a  casualty  over  and  above  his  feu  duty,  that  being 
a  ])aynient  on  descent  or  alienation,  generally  limited  to  an  extra 
])ayment  of  the  annual  feu  duty  or  ground  rent,  but  unless  so 
limited,  equal  to  a  year's  net  income  from  the  building.  No  such 
casualties  may  however  be  claimed  under  charters  granted  since 
the  Conveyancing  (Scotland)  Act,  187-4;  and  that  Act  further 
provides  for  the  redemption  of  casualties  under  ancient  charters. 
The  stipulation  nowadays  is  generally  for  a  double  feu  duty 
payable  at  intervals  of  20  or  25  years.  This  du])lication  seems  to 
be  misunderstood  by  Messrs.  Broadhurst  and  Reid  in  their 
volume  on  Leasehold  Enfranchisement.  In  the  second  chapter 
of  that  work  they  speak  of  ground  rent  as  being  doubled  every 
25tli  year,  ap])arently  under  the  misconception  that  the  increased 
sum  once  imposed,  is  exacted  annually  ever  after.  Seven  witnesses 
from  Scotland  appeared  before  the  Select  Committee  of  1891 
on  behalf  of  the  rating  of  these  feu  duties,  while  nine  Scotch 
Avitnesses  s})oke  in  favour  of  the  existing  laAv.  One  feature  of 
the  evidence  for  change  was  the  hesitation  with  which  witnesses 
recommended  it,  and  the  exce])tions  which  they  desired  to 
introduce.  Mr.  Irons,  solicitor  in  Edinburgh,  would  classify  feu 
duties  according  to  their  age ;  those  constituted  more  than  seven 
years  ago  should  be  taxed  more  lightly  than  those  of  recent  years, 
while  the  full  rating  would  be  reserved  for  the  feus  to  be  granted 
in  future.  Mr.  Cameron,  of  Greenock,  would  treat  past  contracts 
in  a  fair  and  reasonable  way,  dealing  more  severely  with  superiors 
in  districts  where  the  land  was  in  few  hands  than  in  places  where 
there  was  more  effective  competition.  Mr.  Gillies,  a  Town 
Councillor  of  Edinburgh,  would  tax  feu  duties  which  had  remained 
in  the  hands  of  the  landowners,  at  a  higher  rate  than  those  which 
had  been  ])urchased  by  outside  parties  as  investments ;  and 
where  there  were  different  interests  on  account  of  sub-feus 
(corresponding    to    improved    chief   rents),    he    would    ask    the 
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Court  to  fix  the  respective  liabilities  of  parties  to  taxation  by 
a  process  of  multiple-poinding  (somewhat  similar  to  interpleader). 
It  is  easy  to  imagine  the  despair  that  would  sink  into  the  heart 
of  the  tax-gatherer  if  one  half  of  those  complex  regulations 
were  ever  incorporated  in  an  Act  of  Parliament.  On  the  other 
hand,  the  Scottish  witnesses  for  the  maintenance  of  the  existing 
laws  give  their  evidence  with  simplicity  and  clearness.  They 
appeal  to  the  sacredness  of  contract.  According  to  ordinary 
])ractice,  the  feuar  or  building-owner  undertakes  to  pay  all  rates. 
This  practice,  however,  is  not  universal.  In  some  instances,  on 
the  contrary,  the  land-owner,  in  parting  with  his  ground  in 
consideration  of  the  annual  feu  duty,  covenants  to  pay  all  rates 
also.  Two  of  the  witnesses — ^Ir.  Logan  from  Edinburgh  and 
Mr.  Mun-ay  from  Glasgow — adduce  an  important  case  of  the 
latter  kind.  Land  was  feued  in  the  County  of  Caithness  in  1803, 
1807,  and  18.'23,  in  consideration  of  feu  duties  of  .€169,  the 
superior  undertaking  all  public  burdens.  By  and  by  the 
extension  of  the  town  of  Wick,  while  it  enormously  increased  the 
value  of  the  ])roperty,  rendered  it  liable  at  the  same  time  to  rates 
more  than  three  times  as  great  as  the  whole  feu  duty  ;  conse- 
quently, the  superior  is  in  the  position  of  having  lost  his  land  for 
ever,  and  being  nearly  €100  a  year  out  of  jjocket  besides.  No 
proposal  has  been  made  for  legislation  in  relief  of  such  a  hardship 
as  this,  which  is  in  marked  contrast  to  the  leaseholders'  grievance 
<jf  advancing  rates ;  for,  as  we  have  found,  increase  of  rental 
more  than  compensates  in  his  case.  The  witnesses  further  agree 
that,  while  the  rating  of  existing  feu  duties  would  be  unjust,  the 
rating  of  future  ones  would  be  inconvenient — if,  indeed,  its  enact- 
ment did  not  sto|)  their  creation  altogether,  and  substitute  sales 
combined  ^vith  mortgages.  One  of  the  witnesses,  however, 
conceded  that  the  taxation  of  future  feu  duties  might  be  good,  in 
the  way  of  stopping  peoples'  foolish  talk.  From  other  evidence  it 
appeared  that  feu  duties  had  been  much  in  favour  with  churches, 
charities,  public  bodies,  and  trustees — yielding,  as  they  do,  a 
steady  and  secure  income.  The  im])osition  of  a  tiuctuating 
taxation  would  at  once  diminish  their  value  by  a  capital  sum  more 
than  corresponding  to  the  reduction  in  the  annual  return;  as  the 
diminished  revenu'*,  being  itself  uncertain  in  amount,  would  fetch 
in  the  market  a  smaller  number  of  years'  purchase  than  has 
hitherto  been  obtained  for  the  larger  fixed  and  unvarjang  income. 
Mr.  Martin,  who   appeared  before  the  Committee  both  in  1889 
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and  1891j  brought  this  cu'cuinstaiice  out  lu  his  later  evidence. 
"  One  of  the  very  points/^  said  he,  "  which  has  made  ground 
"  rents  valuable  is  the  certainty  of  the  income,  and  that  would  at 
"  once  be  destroyed,  so  that  all  owniers  would  be  very  heavily 
"  fined  in  the  capital  value  of  their  investment." 

^Ir.  Moulton  finds  an  analogy  for  the  rating  of  ground  rents 
in  the  fact  that  income  tax  is  deducted  from  the  dividends  on 
Priorities  among  prefcrencc  stocks  of  railways  and  other  public  com- 
sSL-es*''  panics,  as  well  as  on  the  returns  to  ordinary  share- 

holders. The  illustration,  however,  is  a  singularly  unfortunate 
one.  Income  tax  is  payable  on  revenue  from  whatever  source 
derived.  But  joint-stock  companies  ])ay  large  sums  in  rates  and 
taxes  generally.  These  outlays  are  charged  on  the  undertakings 
as  a  whole,  and  consequently  they  are  borne  by  the  ordinary 
shares  or  stock.  Debentures,  guaranteed  and  preference  shares 
escape  all  exactions,  so  long  as  there  is  any  mai'gin  of  revenue 
enjoyed  by  the  ordinary  or  deferred  shares.  Such  an  arrange- 
ment has  grown  with  the  growth  of  commercial  enterprise. 
Investors  of  every  class  thus  find  something  to  suit  them. 
Where  securitv  is  of  paramount  imjiortance  debentures  may  be 
subscribed  for.  The  return  is  small,  but  the  risks  of  partnership 
are  escaped.  The  various  denominations  of  prefeiTed  shares  yield 
higher  returns  with  gradually  increasing  risk.  Ordinary  shares 
return  a  tiuctuating  income,  but  hold  out  to  the  sanguine  a 
])rospect  of  increased  capital  value.  And  deferred  shares  suit  the 
tastes  of  the  most  s])eculative  holders.  A  similar  gradation  is 
observable  in  the  various  estates  in  property,  chief  rents,  lease- 
hold ground  rents — original  and  iuijjroved — building  rack  rents, 
and  revcrsionarv  interests.  Legislation  which  would  divide  a  tax, 
such  as  the  Railway  Passengers'  Duty,  so  as  to  throw  a  part  of  it 
on  all  the  various  railway  stocks,  ignoring  the  rights  of  priority 
among  themselves,  would  si\])ply  a  true  analogy  to  ground-rent 
rating. 

It  has  been  shown  that,  disregarding  a  possible  ditticulty  of 
shifting  the  incidence  of  rating  from  the  shoulders  on  which  the 
burden  first  falls,  from  sheer  inertia  and  economic  friction,  the 
greater  portion  of  the  rates  on  property  ultimately  falls  on  the 
land.  The  question  may  then  be  reasonably  asked  in  view  of 
the  complexities  and  difficulties  that  would  arise  from  the  division 
of  rates  among  the  various  estates  and  interests  in  property,  why 
not  follow  the  precedent  of  1869  in  the  matter  of  tithes  in  Wales, 
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and  in  t'nture  contracts  impose  the  entire  rating  on  the  ground 

landlord;   little  injnstice  could  be  done  by  the  arrange- 

Lindof'au°°      nient,  tor  bv  raisin<r  his  ";round  rent,  he  would  probably 

Local  Kates.  •  V  ■  i  •    p  •      i 

be  able  to  recoup  nimselt  tor  any  part  ot  the  taxation 
that  does  not  ultimately  fall  on  the  land  even  at  the  present  day. 
An  ()))inion  in  this  direction  has  been  expressed  before  the 
Committees  bv  only  one  or  two  of  the  most  socialistic  of  the 
witnesses.  But  it  is  really  open  to  fewer  objections  than  is  the 
division  of  the  rates.  Two  gigantic  obstacles,  however,  present 
themselves.  In  the  first  place,  if  the  ft-eeholders  become  the  sole 
ratepayers,  they  will  be  entitled  to  the  chief  voice  in  the  expenditure 
of  the  fuiuls  directly  contributed  by  themselves.  This  implies 
not  only  a  revolution  in  numicipal  government,  but  a  revolution 
backwards,  a  reversal  of  the  democratic  movements  of  the  century, 
involving  grave  practical  difficulties.  And  secondly,  the  rates  on 
property  are  often  so  great  in  ])roportion  to  the  value  of  the  bare 
ground,  that  their  mere  possible  tiuctuation  from  year  to  year 
might  amount  to  a  very  large  part  of  that  value.  Thus,  the 
landowner,  who  would  naturally  strive  to  keep  himself  safe,  would 
refuse  to  lease  his  ground,  or  even  to  part  with  it  for  a  rateable 
chief  rent  in  perpetuity.  He  would  insist  on  a  sale  for  cash, 
allowing  the  price  to  remain  unpaid,  but  secured  by  mortgage. 
Or  if  circumstances  required  a  lease,  a  huge  ground  rent  would 
be  imposed.  The  Caithness  case,  quoted  above,  illustrates  the 
danger  from  which  he  would  seek  protection.  The  landowner, 
called  in  that  case  to  pay  annual  rates  of  about  £550,  on  property 
yielding  him  only  £169,  will  take  verj'  good  care,  should  he  again 
covenant  to  relieve  a  feuar  or  lessee  of  rates,  to  impose  a  five-fold 
ground  rent.  Is  it  answered  that  the  circumstances  are  too 
exceptional  to  be  used  to  point  this  moral?  The  exception  is  in 
the  landowner  taking  the  burden  of  the  rates.  It  is  not  so 
exceptional  to  find  these  rates  higher  than  the  ground  rent.  A 
large  number  of  Manchester  chief  rents,  and  a  large  number  of 
old  ground  rents  in  the  City  of  London  are  far  below  the  rates 
now  exigible  from  the  properties  to  which  they  apply. 

Our  conclusions  on  the  local  rating  of  ground  rents  are  thus 

of  the  same  negative  cast  as  those  at  which  we  arrived  in  the 

matter  of  leasehold  enfranchisement.     The  ratine:  of 

Objections  to  " 

Legislation.  actual  grouud  rents  and  similar  revenues  from  land, 
without  reference  to  its  present  value,  we  found  to  lead  to  veiy 
irregular  results.  The  taxation  of  the  present  value  of  urban 
lands,   irrespective  of  the   rents  charged   upon   them,    \\(juld   be 
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inequitable  in  existinii-  contracts^  and  inconvenient  in  future 
ones.* 

The  tendency  of  both  movements  is  to  benefit  the  lessee  at 
the  expense  of  the  freeholder.  The  simultaneous  adoption  of 
ifadopted.         both  sclicnies  would  thus  be  a  twofold  injiiry  to  the 

Enfranchise-  .  _..  ,..  i  i  •  n  '      ■  c 

ment  should        lattcr.      ilie  like  result  would  arise  ironi  taxation  oi 

precede 

Taxation.  grouud  rciits,  followed  by  leasehold  enfranchisement. 

Tlie  taxation  would  diminish  the  value  of  the  freehold,  and  the 
enfranchising  law  would  help  the  lessee  to  appro])riate  that 
freehold  at  its  diminished  value.  Enfranchisement,  followed  after 
a  due  interval  of  time  by  ground  rent  taxation,  would  operate  less 
inequitably,  assuming  that  the  enfranchising  law  had  actually  been 
enforced  to  a  large  extent  in  the  meantime.  The  enfranchisement 
would  probably  injure  the  present  freeholders,  and  it  would 
replace  them  by  the  present  lessees,  changed  into  new  freeholders, 
and  so  made  liable  to  the  burden  that  ground  rent  taxation  would 
bring.  But  practically  it  would  be  found  that  the  fear  of  a 
subsequent  measure  of  ground  taxation  would  greatly  diminish 
the  inclination  of  lessees  to  avail  themselves  of  the  power  conferred 
on  them  by  an  enfranchising  act.  Therefore,  if  a  leasehold 
enfranchisement  act  be  passed,  it  might  be  expedient  to  limit 
the  period  within  which  its  compulsory  powers  could  be  employed. 
If  leaseholders  were  restricted  to  ten  or  fifteen  years  for  this 
l)ui-pose,  and  if  there  was  an  understanding  that  legislation  for 
the  taxation  of  ground  rents  would  be  postponed  until  the 
ex])iry  of  the  period,  there  would  be  some  security  against  the 
infliction  of  a  double  wrong  on  existing  freeholders. 

(2).  National  Taxation. 

Following  the  direction  of  parliamentary  enquiries,  we  have 
confined  our  examination  of  the  tax  question  almost  wholly  to 
urban  subjects,  and  to  municipal  or  other  local   rating.     In  this 

*  These  conclusions  are  very  fully  borne  out  by  tlie  report  from  the  8elect 
Counuittee  of  the  House  of  Commons  on  Town  Holdings  published  in  June 
1802.  The  Couimittee  agree  that  ground  rents  are  already  taxed,  and  that  the 
iui])osition  of  a  direct  assessment  upon  them  would  lead  to  anomalies  and 
inequalities.  They  declare  the  proposals  for  separate  assessment  of  ground  values 
and  building  values  to  be  impracticable.  They  i^x-onounce  that  no  sufficient  cause 
has  been  shown  for  interfering  with  completed  contracts  relating  to  payment  of 
rates,  and  that  such  interference  would  inflict  injury  unfairly  witliout  any 
compensating  benefit.  But  in  regard  to  future  contrac^ts  tliey  recommend  that 
local  rates  shall  bo  equally  divided  between  occupiers  and  owners,  and  that  each 
owner  shall  be  entitled  to  a  projiortionate  deduction  from  the  proprietor  of  the 
ground  rate.  This  is  the  only  change  of  the  law  that  commends  itself  to  the 
Counnittce.  The  uuiin  argument  in  its  favour  is,  that  it  will  bring  the  apparent 
incidence  of  rates  nearer  to  their  I'eal  incidence. 
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narrow  field  it  is  conceded  that  certain  burdens  fall  on  heritable 
property;  and  the  debate  has  arisen  in  regard  to  the  division  of 
these  burdens  among  the  various  persons  who  occuj)y  and  own 
the  property.  The  question  is  not  one  likely  to  rouse  general 
enthusiasm,  especially  in  presence  of  the  political  economist  who 
stands  in  the  back-ground,  invoking  ^Ir.  Ricardo,  and  seeking  to 
mollify  the  combatants  by  an  assurance  that,  no  matter  from 
whom  they  collect  the  rates,  the  ultimate  burden  of  the  exactions 
can  fall  only  in  one  way,  its  incidence  being  determined  by 
natural  and  unchangeable  law. 

But  a  much  larger  question  has  of  late  years  come  above  the 
horizon  of  political  speculation,  if  not  within  the  range  of 
practical  statemanship.  Municipal  and  other  local  rates  are 
levied  almost  Avholly  from  heritable  property,  in  respect  either 
of  ownership  or  occupation.  But  the  national  exchequer  is 
replenished  from  many  sources,  and  a  very  small  j)ortion  of  the 
revenues  of  the  United  Kingdom  comes  directly  from  the  land. 
Heritable  property  certainly  contributes,  under  Schedules  A  and  B, 
a  large  portion  of  the  property  and  income  tax.  But  this 
constitutes  in  no  special  sense  a  burden  on  the  land,  the  tax  being 
levied  alike  out  of  all  kinds  of  income  from  whatever  source. 
Indeed  it  has  been  said,  apart  from  the  question  of  a  distinction 
between  land  and  other  possessions,  that  incomes  derived  from  all 
kinds  of  realized  property,  whether  rateable  under  Schedule  A  or 
Schedule  C,  ought  to  be  more  heavily  taxed  than  incomes 
depending  on  trade  profits  or  personal  exertions,  returned  under 
Schedules  D  and  E.  Apart  from  income  tax,  and  from  a  sum  of 
£430,000  derived  from  crown  lands,  the  only  important  direct 
contribution  from  the  soil  of  the  United  Kingdom  towards  the 
national  expenditure  is  £1,030,000  from  the  land  tax.  About 
half  of  the  liability  for  the  latter  tax  having,  however,  been 
discharged  on  payment  by  landowners  of  capital  sums  in  the  way 
of  commutations,  the  whole  revenue  from  land  tax  may  be  taken 
at  £2,038,000,  the  amount  received  at  the  end  of  last  century 
before  the  process  of  redemption  began.  This  sum  is  certainly 
small  in  comparison  with  the  gigantic  figures  of  the  Budget, 
which  shows  £89,489,000  of  national  income,  £44,268,000  being 
drawn  from  customs  and  excise  duties  alone.  Of  recent  years, 
formidable  claims  have  been  advanced,  mainly  in  the  interests  of 
labour,  for  such  fiscal  re-arrangements  as  .should  throw 
upon  ground  rents  and  land  values  the  whole  burden 
of   imperial    as    well    as    local    taxation,    to    the    entire   relief  of 
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taxpayers  from  every  other  source.  The  arguments  for  this  social 
and  fiscal  revolution  are  based  on  the  laws  of  nature,  the  theories 
of  political  economy,  and  the  records  of  natural  history.  They 
may  be  summarized  under  the  following  heads. 

(1)  Land    ought    not    to    be    private    property.       Like    the 

atmosphere,   it    belone-s    to    the   whole    race    of   man. 

Property  in  ... 

Land.  T\\\'i  position  has  been  upheld  from  time  to  time  as  a 

mere  philosophic  theory.  It  was  favoured  by  Gregory  the  Great. 
Voltaire  ridiculed  Rousseau  as  a  poor  buffoon  for  his  advocacy  of 
the  idea.  It  has  been  gravely  expounded  in  sober  treatises,  as  for 
example  in  an  essay  from  the  pen  of  Mr.  William  Ogilvie, 
himself  a  landed  proprietor  as  well  as  a  professor,  published  in 
Londou  by  J.  Walter,  a  hundred  and  ten  years  ago,  and  lately 
re-issued  by  Mr.  D.  C.  Macdonald  to  the  present  more  radical 
generation.  Mr.  Ogilvie  divides  the  price  of  land  into  three 
distinct  portions.  First,  the  original  value,  in  a  state  of  nature 
prior  to  cultivation.  Secondly,  the  accessory  value,  imparted  by 
the  labours  of  the  owner  and  his  predecessors.  Thirdly,  the 
contingent  value,  or,  to  adopt  the  terms  now  in  use,  the 
probability  of  a  future  unearned  increment.  He  maintains  that 
landowners  have  a  full  and  absolute  right  to  the  second  only  of 
these  three  parts  of  the  value  of  their  land,  and  that  the  first  and 
third  parts  belong  to  the  community  at  large.  He  claims  that 
the  expenses  of  the  state  ought  to  be  met  by  a  land  tax  until  the 
whole  amount  of  the  original  value  of  the  soil  be  exhausted,  and 
that  active  ))rogressive  industry  should  be  freed  from  every  public 
burden. 

(2)  Similar  canons  of  taxation  were  promulgated  at  a  still 
earlier  period  by  John  Locke  in  this  country,  and  in  France  by  the 
founders  of  the  agricultural  school  of  political  economy.  These 
physiocrats  (to  accept  the  modern  name),  of  whom  Quesnay  and 
Turgot  were  chief,  drew  a  sharp  distinction  between  labour 
devoted  to  agriculture,  and  labour  employed  in  manufactures. 
The  latter  form  of  work  they  denominated  barren,  not  because  it 
produces  nothing,  but  because  its  result  is  no  more  than  a  mere 
equivalent  for  the  capital  expended  and  the  labour  and  skill 
employed.  But  in  agriculture,  where  human  labour  is  directly 
assisted  by  the  forces  of  nature,  its  result  is  sufficient  to 
yield  not  only  reasonable  interest,  wages  and  profits,  but  also  to 
provide  a  margin  of  net  product,  corresponding  to  the  rent  of  the 
land.  They  considered  that  the  increase  of  this  net  product  or 
laud  rent  should  be  one  of  the   chief  ends  of  Government,  and 
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that    all    national   expenses  should  fall    on    that  net 

The  single  i        i        • 

''■"  ])roduct,  and  be  levied  by  taxation  on  the  value  of  the 

land.  Tliey  maintained  indeed  that  all  taxes,  howsoever  imposed  in 
the  first  instance,  did  ultimately  fall  on  this  net  product  of  the 
land  of  the  country. 

f3)   English   history  is   invoked  in  support    of   the  pleas  on 
behalf  of  the  taxation  of  revenues  from  land,  to  the 

English 

^'^'7  relief,  wholly  or  in  great  part,  of   all  landless  tax- 

payers. In  the  middle  ages  the  expenses  of  the  English 
Government  were  defrayed  chietiy  by  the  rental  of  the  land  which 
the  Crown  had  retained,  and  by  the  feudal  bui'dens  imposed  on 
lands  granted  to  the  nobles.  Tenure  by  knight  service  involved 
many  incidents  whose  fruits  upheld  the  charges  of  the  Court. 
Wardship,  tines,  forfeitures  on  marriage,  aids,  reliefs,  primer 
seisin,  and  possible  escheat,  all  were  sources  of  revenue  to  the 
Sovereign,  as  lord  ])aramount,  in  ages  when  taxation  in  England 
was  but  little  known.  The  taxes  first  granted  were  subsidies,  or 
supplements  to  the  royal  revenues.  At  the  Union  of  the  Crowns 
of  England  and  Scotland  in  1603  the  English  Customs  Revenue 
was  but  .€127,000.  Taxes  on  the  fruits  of  the  land  were  then 
in  operation,  a  ninth,  a  tenth,  or  a  fifteenth  of  the  produce  being 
claimed  for  the  exchequer.  It  was  just  after  the  restoration  of 
Charles  the  Second  that  land  was  freed  from  most  of  the  heavy 
impositions  under  which  it  had  till  then  been  held  of  the  Crown, 
tenure  in  chivalry  being  abolished  by  the  Act  12  Car.  II,  cap.  24. 
The  landholders,  who  were  also  the  law  makers,  made  up  for 
consequent  loss  of  national  revenue  by  the  imposition  of  excise 
duties,  stamps,  and  taxes  on  bankers.  The  reign  of  William  and 
Mary  witnessed  further  developments  of  customs  and  excise 
Duties,  as  well  as  the  enactment  of  a  land  tax  assessed  upon  a 
valuation  still  in  force.  On  the  accession  of  the  House  of 
Hanover,  laud  was  still  bearing  more  than  one-third  of  the 
expenditure  of  the  State.  William  and  Mary^s  land  tax  was 
frequently  dealt  with  by  Chancellors  of  the  Exchequer  in  the 
eighteenth  century.  The  subsidies  voted  from  landed  property 
in  the  late  Stuart  reigns  had  failed  to  yield  the  revenue  expected, 
and  hence  the  land  tax  had  been  devised.  It  was  associated  with 
an  equivalent  tax  on  the  profits  of  capital  employed  otherwise 
than  in  agriculture  or  loans  to  the  Government.  But  being 
charged  in  definite  portions  on  the  various  towns  and  counties,  with 
permission  for  each  district  to  collect  it  as  the  local  powers  might 
arrange,  the  tax  on  profits  was  to  a  large  extent  levied  by  way  of 
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a  house  duty.  Some  of  the  changes  of  the  land  tax  in  the  days 
of  the  Georges  will  fall  to  be  noticed  in  connection  with 
arguments  for  and  against  the  re-imposition  of  such  a  tax  at  the 
present  day. 

(4)   Pleas  for  the  taxation  of  ground  values  are  found  also  in 
^    .  a  comparison  of  the  fiscal  arran2;ements  of  En2;land 

Foreign  _  '  o  c 

Taxation.  ^^jj-jj    thosc    of    othcr    couutrics.       In    spite    of    the 

inconveniently  large  revenue  which  the  United  States  Govern- 
ment derives  from  customs,  a  tax  of  one-half  per-cent  on  the 
capital  value  of  land  is  levied  in  certain  of  the  States,  equivalent 
to  about  two  shillings  in  the  pound  of  rental.  In  India  generally, 
with  the  exception  of  Lower  Bengal,  the  Government  absorbs  the 
whole  rent  of  the  land.  Confining  attention  to  Europe,  we  find, 
to  quote  the  words  of  Mr.  Goschen  in  1871,  that  as  regards 
imperial  taxation,  land  in  this  country  is  in  a  far  better  position 
than  land  in  any  other  European  state.  In  England  it  pays 
about  5 1  per-cent  of  imperial  taxation.  In  Holland,  land  pays 
9  per-cent,  in  Austria,  \7\  per-cent,  in  France,  18^  per-cent,  in 
Belgium,  20. |  per-cent,  and  in  Hungary,  32 1  per-cent  of  the 
national  taxes.  The  comparison  is,  however,  defective,  inasmuch 
as  it  takes  no  account  of  local  rating.  Local  administration  has 
been  carried  further  in  Great  Britain  than  in  any  other  European 
country,  France  being  the  only  continental  state  nearly 
approaching  us  in  the  development  of  local  government.  But, 
of  the  gross  revenues  of  £-14,373,000  now  enjoyed  by  local 
authorities  in  England  and  Wales,  the  rates  yield  no  less  than 
£28,275,000,  or  63" 7  per-cent,  a  great  part  of  which  ultimately 
falls  on  the  ground  rent  or  land  value.  In  France  on  the  other 
hand  about  one-fourth  of  the  local  taxation  falls  on  real  property, 
in  Austria  and  Russia  about  one-half,  and  in  Belgium  and 
Holland  about  one-sixth.  Taking  national  and  local  taxation 
together,  there  is  probably  no  very  great  difi'erence  in  the  burdens 
on  real  property  imposed  in  Britain  compared  with  those  in 
several  of  the  continental  states. 

(5)  Not  only  have  national  laws,  economic  speculation, 
mediaeval  history,  and  national  example  been  invoked  on  behalf 
of  ground  rent  taxation,  but  the  confidence  of  prediction  has  been 
called  upon  to  add  its  contribution  to  the  height  of 
the  great  argument.  Mr.  George,  the  most  popular 
of  its  extreme  advocates,  assures  us  that  the  absorption  by 
taxation  of  the  whole  value  of  the  soil  (other  than  what  it  has 
received  from  human  labour),  is  the  sure  and  speedy  road  to  the 
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constant  employment  of  all  laboiirersj  the  abolition  ot"  all 
poverty,  and  the  regeneration  of  society. 

This  subject  naturally  presents  itself  for  our  consideration 
under  two  heads : 

(1)  The  nationalization  of  land  by  a  tax  approximating  to  its 
whole  rent,  whether  urban  or  rural. 

(2)  The  imperial  taxation  of  ground  rents  and  land  values  to 
a  small  extent,  corresponding  in  some  degree  to  the  levies  on 
other  sources  of  national  revenue. 

These  questions,  although  in  one  view  they  differ  only  in 
degree,  demand  separate  examination. 

Land  differs  in  its  origin  and  natuic  from  all  other  kinds  of 
Landholders  pi'opcrty.  "It  is  the  Original  inheritance  of  the 
Rights  a  whole  species.'^     "  When  private  property  in   land 

"  IS  not  expedient  it  is  unjust."  "  The  claim  of  the  landowners 
"  to  the  land  is  altogether  subordinate  to  the  general  policy  of 
"  the  state.  The  principle  of  property  gives  them  no  right  to  the 
"  land,  but  only  a  right  to  compensation  for  whatever  portion  of 
"  their  interest  in  the  land  it  may  be  the  policy  of  the  state  to 
"  deprive  thein  of.  To  that,  their  claim  is  indefeasible.  .  .  .  This 
"  is  due  on  the  general  ])rincip]es  on  which  ])i'operty  rests.  If  the 
"  land  was  bought  with  the  produce  of  the  labour  and  abstinence 
"  of  themselves  or  their  ancestors,  compensation  is  due  to  them  on 
"  that  ground  ;  even  if  otherwise,  it  is  still  due  on  the  ground  of 
"  prescription."  These  quotations  from  Mill's  Principles  of 
Political  Economy  indicate  at  once  the  strength  and  the  weakness 
of  the  cry  for  land  nationalization.  The  right  of  the  present 
proprietor  is  founded  on  contract,  or  else  on  immemorial  usage. 
If  the  land  has  been  in  the  same  family  from  a  period  anterior  to 
the  great  rebellion,  it  has  probably  been  the  subject  of  settlement 
and  re-settlement  generation  after  generation  ;  and  it  would  be 
highly  unjust,  at  the  cost  of  persons  now  owning  the  jointures, 
portions  and  trusts,  the  life  interests,  reversions  and  remainders, 
and  even  the  mortgages  and  other  debts,  to  enquire  into  the 
legislation  by  which  feudal  burdens  were  abolished  two  hundied 
and  thirty  years  ago.  If  the  property  has  been  acquired  in  more 
recent  times,  unless  it  is  land  appropriated  under  a  Commons 
Enclosure  Act,  or  granted  by  Parliament  for  services  to  the 
country,  it  must  have  been  acquired  by  purchase,  either  from 
previous  private  holders  or  from  the  Crown.  In  any  such  case  it 
would  be  nefarious  to  confiscate  the  land  without  compensation, 
on  the  plea  of  an  abstract   distinction   between  land  and  other 
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property.  An  illustration  may  be  taken  from  America,  where 
these  doctrines  of  a  new  and  revised  morality  have  been 
loudly  pi'eached.  Land  in  the  Western  States  is  constantly  being 
sold  by  the  government  to  settlers,  who  indeed  would  not 
undertake  the  severe  labour  of  bringing  it  under  cultivation  on 
any  terms  short  of  ownership.  If  in  a  few  years  the  State  were 
to  adopt  the  tenets  of  the  rent  confiscation  school,  then  it  would 
be  the  very  seller  of  the  land  that  would  seize  it  from  the 
purchaser,  and  that  without  any  return  of  the  purchase  price. 
At  the  Industrial  Remuneration  Conference  of  1885,  Mr.  Shaw 
Lefevre  pointed  out  that  the  various  States  of  the  American 
Union  still  held  three  hundred  millions  of  acres  of  land  unappro- 
priated, where  the  new  ideas  could  be  applied  without  any 
injustice.  But  not  one  of  the  States  has  adopted  any  such 
principle,  probably  feeling  that  a  refusal  to  grant  permanent 
rights  in  land  would  drive  away  immigrants  and  check  prosperity. 
The  main  argiiment  advanced  for  the  seizure  of  the  value 
of  land  in  the  name  of  the  whole  people,  might  indeed  be 
carried  a  good  deal  further.     The  material  substance 

Communism.  ,  .  n        -%  •      -x    • 

of  all  human  possessions  of  whatever  kuid  is  the  free 
gift  of  nature,  in  the  same  sense  as  is  the  land  in  its  primitive 
condition.  All  that  man  can  do  is  to  change  the  form  or  place 
of  nature's  bounty.  We  may  appraise  the  original  value  of  a 
cultivated  field  or  of  an  urban  building  lot  now  levelled  and 
drained  and  provided  with  roads,  and  may  claim  that  value  for 
the  nation  by  a  tax  of  twenty  shillings  in  the  pouiul;  but  on  a 
similar  principle  we  might  enter  the  vaults  of  tlie  Bank  of 
England,  and  finding  there  twenty-five  millions  in  gold,  a  raw 
material  of  nature  having  but  little  laboiir  of  man  expended 
upon  it  except  in  the  mere  collection,  we  might  estimate  its 
original  value,  and  carry  that  off  to  be  employed  for  the  benefit 
of  the  people.  The  ])roblem  of  the  liability  of  the  bank  in  such 
case  to  its  depositors,  might  be  left  in  the  same  category  as  the 
question  between  a  ruined  landowner  and  his  mortgagee.  The 
gold  thus  seized  would  not  be  wanted  at  all  events  for  the 
reduction  of  the  national  debt,  and  it  might  therefore  be 
conveniently  employed  towards  providing  the  ideal  of  Mr.  Saunders, 
a  reformer  whose  evidence  before  the  Select  Committee  we  had 
occasion  to  quote,  and  whose  aim  is  expressed  by  his  aphorism, 
"no  taxes  at  all  and  a  pension  to  everybody."  The  national  debt 
is  to  be  extinguished  not  by  discharging  it,  but  by  a  simple 
application  of  the  doctrine  that  one  generation  cannot  bind  its 
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successors.     Grants   of   land,   whether    made    bv  the 

Repudiation.  •^ 

Conqueror  to  Norman  nobles  eight  hundred  years  ago, 
or  by  grateful  parliaments  to  victorious  generals  eighty  years  ago, 
are  all  to  be  resumed  for  the  people.  And  in  like  manner  the 
people  are  to  "ask  themselves  why  they  should  continue  to  pay 
"  interest  on  the  vast  sums  spent  during  former  generations  in 
"worse  than  useless  wars",  and  to  answer  the  question  by  making 
such  "reforms"  as  that  public  debts  are  "abolished."  (The 
quotations  are  from  Mr.  George's  book  on  Protection  or  Free 
Trade.)  Thus  the  one  hundred  and  eighty  thousand  persons  who 
have  their  money  in  the  Government  funds  (from  which  about  one 
third  of  them  derive  incomes  of  less  than  a  hundred  pounds 
a  year)  are  to  be  involved  in  a  common  ruin  with  the 
many  scores  of  thousands  of  British  landowners,  large  and 
small.  And  all  this  havoc  is  to  be  effected  by  way  of  an  intro- 
duction to  the  golden  age  of  the  world's  history.  Emergencies 
might  however  arise,  even  in  those  days  of  predicted  prosperity, 
when  the  renovated  Government  would  find  its  revenue  from  the 
land  insufficient.  No  other  taxes  exist,  and  none  would  be  borne. 
The  "  single  tax  ",  the  famous  impot  unique  of  the  physiocrats, 
is  the  sole  resource.  Nor  can  a  new  loan  be  raised  after 
repudiation  of  the  old  ones.  It  is  re-assuring  to  learn  that  there 
is  still  one  way  in  which  the  state  necessities  may  be  met. 
That  mode  is  indicated  in  the  following  quotation  from  Mr. 
George's  Social  Problems,  where  he  is  regretting  the  creation  of 
the  debt  of  the  United   States  in  consequence  of  the  civil  war: 

"  If  when  we  called  on  men  to  die  for  their  country, 

"  we  had  not  shrunk  from  taking,  if  necessary,  nine 
"  hundred  and  ninety-nine  thousand  dollars  from  every  millionaire, 
"  we  need  not  have  created  any  debt."  Such  are  the  financial 
methods  of  Mr.  George's  administration. 

It  is  a   mistake  to  attribute  to    private  tenure  of   land  the 
tendency   of   population  to  press  on  the   means   of  subsistence. 

This    tendency  is  recognized  by  political  economists 

Preunre  of  ...  .  . 

Population.  generally ;  indeed  it  is  seen  in  operation  alike  in 
Europe,  Asia  and  America,  amid  civilizations  of  extremely  diverse 
kinds.  Nowhere  is  it  more  obvious  than  in  our  own  Indian 
possessions,  where  the  myriad  inhabitants  are  poor  alike  in  food 
and  in  permanent  property,  and  unable  to  protect  themselves 
against  periodic  famines.  But  in  India  the  land  is  nationalized, 
and  its  rent  is  the  chief  dependence  of  the  Government.  The 
Indian  Taxes  on  land  and  its  produce  yield  three  hundred  and 
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twenty-five  million  rupees^  or  fifty  per-cent  of  the  whole  State 
revenues^  apart  from  such  items  as  receipts  from  railways,  post 
office,  telegraphs,  and  irrigation,  absorbed  by  corresponding- 
outlays  on  these  services  themselves.  The  Indian  Government, 
although  conducted  by  an  alien  race,  has  never  been  seriously 
accused  of  gross  partiality  or  corruption.  In  India  then, 
according  to  the  theories  of  the  land  nationalizers,  the  masses 
ought  to  be  enjoying  uninterrupted  prosperity,  and  poverty  should 
be  unknown.  The  facts  of  Indian  native  life  are  of  theniselves 
enough  to  condemn  the  novel  social  panacea  of  landlord 
extinction.  But  we  find  its  condemnation  without  going  so  far 
away.  We  have  but  to  look  around  us.  It  is  evident  that  no 
state  appropriation  of  land,  however  general,  and  no  devotion  of 
its  every  acre  to  purposes  of  agriculture,  excluding  sport  or 
luxury,  will  ever  enable  the  soil  of  Great  Britain  to  support  more 
than  a  small  fraction  of  the  inhabitants,  who  have  long  ago 
exhausted  the  capabilities  of  their  own  country  for  the  production 
of  food. 

The  darker  features  of  modern  civilization  are  laid  to  the 
charge  of  the  landowner.  Not  only  so,  but  these  evils  them- 
selves, sadly  real  though  they  may  be,  are  magnified  by  the 
rhetoric  of  pessimistic  exaggeration.  It  is  said  that  as  the  rich 
have  become  richer,  the  poor  have  receded  into  more  squalid  and 
hopeless  penury.  Whatever  foundation  there  may  be  for  the 
allegation  of  increased  destitution  among  the  mere  camp  followers 
of  the  army  of  labour,  it  is  by  no  means  true  that  the  industrial 
classes  generally  have  gone  back.  Mr.  Robert  Giffen  has  deduced 
Improved  quite  oppositc  conclusious  from  more  than  one  field  of 

wo"rkin'gdasses.  social  statistics.  Hc  lias  sliowu  for  example  that 
during  the  forty  years  ending  Avith  1883,  the  aggregate  income 
of  the  British  working  classes  increased  from  two  hundred  and 
thirty-five  million  pounds  to  six  hundred  and  twenty  million 
pounds,  or  by  one  hundred  and  sixty  per-cent,  while  the  cor- 
responding increase  of  the  numbers  sharing  in  that  income 
was  only  about  thirty  per-cent,  the  individual  working  class 
earnings  being  thus  doubled  on  an  average.  But  between 
1838  and  1883,  the  amount  of  British  capital,  exclusive  of  landed 
property,  increased  about  one  hundred  and  thirty-five  per-cent, 
while  the  annual  return  from  capital  rose  only  about  one  hundred 
per-cent;  interest  and  trade  profits  having  declined.  Pursuing 
another  lino  of  enquiry  over  a  shorter  period,  based  on  statistics 
published  by    Mr.  Leone   Levi,  it    appears  that   in  the  seventeen 
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years  ending  1884,  tlie  British  working  classes  increased  in 
number  about  eleven  j)er-cent ;  but  that,  notwithstanding  the 
general  reduction  of  the  hours  of  labour,  the  aggregate  earnings 
rose  about  twenty-tive  per-cent;  the  average  increase  for  each 
working  man  being  from  .€38  to  £42.  145.  or  rather  more  than 
eleven  per-cent.  These  facts  indicate,  at  the  least,  that  recent 
gloomy  oracles  concerning  the  position  and  fate  of  labour  are  not 
warranted  by  the  facts  of  experience.  Within  the  past  half 
century  the  rich  have  become  more  numerous,  but  on  the  average 
not  richer  individually,  while  the  poor  are  twice  as  well  off  as  they 
were  fifty  years  ago. 

If  it  were  certain  that  land  nationalization  would  be  for  the 

general  advantage,  schemes  might  be  devised  by  which,  on  easy, 

yet  equitable,  terms,  the  government  could  enter  upon 

Land  '*  *         irround  rent  after  the  lapse  of  a  period  exceeding  that 

NationAlization.      '  ^  \  "^  .  '^ 

of  an  ordinary  human  life,  but  short  in  the  history  of 
a  nation.  An  estate  yielding  in  ground  rent,  whether  agricultural 
or  urban,  a  revenue  of  jSIOO,  might  be  deemed  of  the  value  of 
j£3,0()0.  But  an  annuity  of  j£5  a  year  amounts  in  100  years  to  a 
sum  exceeding  j£3,000,  taking  interest  at  three  per-cent.  Hence 
the  full  value  of  the  reversion  to  the  land  of  the  country  at 
the  end  of  a  century  would  be  amply  covered  by  the  payment, 
during  the  century,  of  annuities  of  \s.  in  the  pound  of  the  present 
rental.  That  rental,  including  land  both  in  town  and  country 
throughout  the  British  Isles,  but  excluding  the  value  of  buildings, 
may  be  taken  at  .€100,000,000,  so  that  €5,000,000  a  year  for  a 
centuiy  would  be  sufficient  to  purchase  the  reversion.  This  price 
is  less  than  would  be  the  probable  cost  of  a  war  with  any 
European  state.  It  may  seem  a  large  figure  for  so  distant  a 
heritage,  but  it  is  quite  within  the  powers  of  our  prosperous 
exchequer.  And  it  is  a  far  smaller  price  than  we  should  have  to 
pay,  in  extinguished  national  credit,  with  all  its  attendant  evils, 
for  a  policy  of  rent  confiscation,  such  as  would  make  shipwreck 
at  the  same  time  of  self-respect,  conscience  and  honesty. 

It  may,  however,  be  gravely  doubted  whether  the  absorption 
of  a  country^s  ground  rent,  rural  and  urban,  by  the  State  would 
not  have  the  effect  of  diminishing  the  amount  of  that 
rent  itself,  of  injuring  the  productive  capacity  of 
the  country,  and  of  ensuring  a  retrogression  towards  a  less 
advanced  condition  of  agriculture.  It  is  said  that  production 
would  increase,  because  land  now  held  for  luxury  or  display 
would  be  brought   into    use.      Any   addition    from    this    cause 
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might,  howevei-j  be  far  more  than  counterbalanced  in  other  ways. 
Adam  Smith  declares  that  in  his  day  the  Crown  lands  of  Great 
Britain  did  not  afford  the  fourth  part  of  the  rent  which  might 
have  been  drawn  from  them  bad  they  been  the  property  of  private 
persons;  and  he  expressed  the  opinion  that  had  they  been  more 
extensive  they  would  probably  have  been  still  worse  managed. 
"  The  revenue",  continues  he,  "which  in  any  civilized  monarchy 
"  the  Crown  derives  from  the  Crown  lands,  although  it  appears  to 
"  cost  nothing  to  the  individuals,  in  reality  costs  more  to  the 
"  society  than  perhaps  any  other  equal  revenue  which  the  Crown 
"  enjoys.  It  would  in  all  cases  be  for  the  interest  of  the  society 
''  to  replace  this  revenue  to  the  Crown  by  some  other  equal 
"  revenue,  and  to  divide  the  lands  among  the  people,  which  could 
"  not  well  be  done  better  perhaps  than  by  exposing  them  to 
"  public  sale."  But  to  impose  a  land  tax  approximately 
equivalent  to  the  rent,  would  be  to  bring  the  entire  country  into 
the  position  of  the  Crown  lands,  with  the  imminent  danger  of 
a  highly  disastrous  result.  The  stimulus  of  private  enterprise  is 
required  for  the  development  of  any  species  of  property.  This 
fact  the  late  Sir  William  Siemens  recognized  when  he  said,  "If 
"  an  invention  lay  in  the  gutter  unowned,  I  would  give  it  to  a 
"  particular  owner,  that  some  one  might  have  a  particular  interest 
"  to  develop  and  push  it.'^  And  the  private  ownership  of  land 
benefits  the  general  community  of  Great  Britain  in  an  especial 
degree.  It  does  this  because  British  land  is  a  possession  so 
greatly  esteemed,  from  the  social  and  political  distinction  which 
it  confers,  that  the  landowner  is  willing  to  hold  it,  although 
receiving  a  return  far  less  than  would  content  commercial 
investors.  The  agriculturist  thus  secures  his  farm  at  a  rent 
returning  a  very  small  percentage  to  the  landlord.  But  if  the 
landlord  is  taxed  out  of  existence,  with  him  will  disappear  the 
prestige  of  landed  property,  for  which  he  has  hitherto  paid,  in  the 
manner  indicated,  a  large  price  to  society. 

The  advocates  of  the  taxation  of  land  values  at  20s.  in  the 
pound   claim  to   be  the   followers  of  the  French  economists  of 
last    century.      But    this   pretension    can    hardly   be    sustained. 
__,  The  physiocrats  did,  indeed,  advocate  the  abolition  of 

Theories.  ^\\  Q([^^.^  taxcs,  and  the  raising  of  the  expenses  of  the 

Government  wholly  by  an  impost  levied  on  the  net  produce  of  the 
land.  But,  so  far  from  contemplating  the  ruin  of  the  landowner 
by  the  approximation  of  this  impost  to  the  entire  rental,  they 
expected    that    his    burdens  would    be    lightened,  and    that    the 
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revenue  of  his  property  would  be  augmented,  not  only  by  the 
amount  of  the  impot  unique,  but  by  the  saving  that  direct 
taxation  would  bring.  This  was  their  inference  from  a  belief  that 
the  soil  was  the  source  of  all  wealth,  and  that  every  person  who 
had  no  land  must  be  supported  by  an  income  derived  directly  or 
indirectly  from  the  landowner.  Hence  they  reasoned  that, 
assuming  the  ratio  between  the  demand  for  labour  and  its  sup])ly 
to  be  unaffected  by  the  amount  of  taxation,  then  wages  must  be 
higher  by  the  amount  of  the  taxes  and  the  costs  of  indirect 
collection,  if  the  revenue  is  taken  in  the  first  place  from  the  wage 
receiver,  instead  of  being  directly  exacted  from  the  primaiy  source 
of  all  riches.  The  premises  of  the  argument,  however,  are  not 
unassailable,  for  the  powers  of  nature  work  together  with  man, 
not  only  on  the  field  but  in  the  factory.  And  the  practical 
conclusions  are  vitiated  by  many  considerations,  among  which 
nowadays  not  the  least  are,  the  development  of  commerce  and 
the  freedom  of  intercourse  between  nations  adhering  to  the  most 
diverse  systems  of  taxation.  For  example,  the  chief  portion  of 
the  expenditure  of  the  United  Kingdom  might  be  thrown  upon 
agricultural  rent.  The  consequent  relief  to  commerce  and  labour 
might  tend  to  a  reduction  of  wages  and  to  an  increase  in  the 
demand  for  agricultural  products;  but  the  facilities  which  exist, 
alike  for  migration  of  labour  and  for  international  traffic  in  goods 
between  nations,  would  prevent  British  agriculture,  on  which  the 
burden  of  the  fiscal  change  would  fall,  from  reaping  any  large 
share  in  the  compensations. 

It  may  further  be  noticed  that  the  value  of  land  proposed  to 
^.  .   ,„,        be  claimed  for  the  State  by  way  of  taxation  is  really, 

Original  Value  •/  *  j  ^ 

of  Land.  jjg  £jj^,  gg  concerns  agricultural  land  in  Great  Britain, 

a  merely  hypothetical  value.  It  is  the  original  or  unimproved 
value  which  is  said  to  be  no  fit  object  of  private  tenure.  The 
accessory  value  due  to  labour  is  generally  conceded  to  belong  to 
the  labourer  and  his  successors.  In  Progress  and  Poverty, 
Mr,  George  does,  indeed,  allege  that  the  value  of  improvements 
is  comparatively  small,  and  that  it  may  be  merged  in  the  greater 
value  of  the  land  in  a  state  of  nature.  But  in  his  more  recent 
manifestoes  he  has  refrained  from  repeating  this  glaring 
inaccuracy.  The  rent  claimed  for  the  community  is  the  net  rent, 
according  to  the  definition  of  Ricardo:  the  value  of  the  original 
and  indestructible  powers  of  the  soil.  But,  as  Mr.  Macdonell 
shows,  by  many  examples,  in  his  Survey  of  Political  Economy, 
the    natural    and    inherent    properties    of  the    soil    have    in   old 
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countries  been  exhausted  long  ago.  Without  a  careful  renewal  of 
the  properties  of  the  soil,  agriculture  cannot  long  subsist,  except 
in  the  most  rudimentary  form.  And  much  more  is  needed  in 
order  that  the  earth  may  yield  its  increase.  At  the  recent 
Industrial  Remuneration  Conference,  many  schools  of  thought  on 
economic  questions  were  represented.  Mr.  A.  J.  Balfour  Avas 
followed  by  Mr.  Frederic  Harrison,  and  both  speakers  used  the 
same  language  in  testifying  to  the  insignificance  of  the  "  prairie 
value^^  of  British  land.  An  ordinary  farm  is  a  highly  elaborated 
instrument  of  production,  as  much  artificial  as  a  house  or  a 
factory.  The  land  was  at  one  time  moor  and  feu,  swamj)  and 
sandy  wilderness,  pathless  jungle,  wood  and  heath.  In  the 
absence  of  roads  and  bridges  (many  of  them  built  by  landlords 
or  out  of  rates  on  land),  without  embankments,  drainage  or 
fencing,  the  valleys  periodically  inundated,  the  uplands  bare  and 
stony,  the  capital  value  of  the  laud  might  hardly  amount  to  one 
year's  rent.  On  the  basis  of  this  insignificant  value  would 
require  to  be  fixed  the  annual  revenue  claimed  for  the  State,  on 
the  extreme  theories  of  land  nationalization. 

Having  thus  examined  ])ro])osals  for  the  confiscation  of 
ground  rents  and  land  values,  we  shall  in  conclusion  consider  the. 
Claim  for  qucstiou  of  imposiug  any  new  or  special  imperial  tax 

toplrfa?Land  ou  this  class  of  property.  We  have  found  that  while 
local  taxation  is  derived  almost  wholly  from  heredita- 
ments, in  respect  either  of  ownershij)  or  occupation,  Her  Majesty^s 
exchequer  is  replenished  chiefiy  from  other  sources.  Legislation 
has  indeed  dealt  tenderly  with  land.  Until  1853  freehold  estates 
escaped  the  death  duties;  and  although  the  anomaly  is  now 
redressed  in  great  measure,  yet  a  comparison  of  the  present 
succession  duty  with  the  probate  and  legacy  duties,  shows  that 
the  favours  granted  to  land,  although  diminished  in  this  respect, 
have  not  been  quite  withdrawn.  And  the  recent  contributions  by 
Tarliament  for  the  relief  of  local  taxation,  amounting  twenty  years 
ago  to  £1,250,000,  and  ten  years  ago  to  .€2,860,000,  but  now 
increased  to  .€6,870,000,  indicate  that  the  legislature  is  still 
disposed  to  lighten  the  burdens  attecting  the  landed  interest.  We 
have  seen  that  in  Great  Britain  land  bears  an  unusually  small 
part  of  the  public  burdens,  and  that  the  land  tax  was  so 
manipulated  last  century,  and  so  neglected  during  the  past  ninety 
years,  as  to  have  become  an  insignificant  item  of  the  national 
income.  Mr.  Fawcett  urges  that  this  very  neglect  of  the  tax  is  a 
reason  why  it  must  not  now  be  thought  of  as  a  possible  source  of 
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revenue  to  the  exchequer.  In  his  Manual  of  Political  Economy, 
he  states  that  the  land  tax  in  this  country  has  long  since  been 
coramuted  for  a  fixed  payment,  and  has  consequently  not 
increased  with  the  enormous  advances  in  the  value  of  landed 
property.  He  points  out  that  it  would  have  been  a  boon  to  the 
tax-paying  community  if,  when  the  land  tax  was  imposed,  its 
amount  had  been  fixed  not  at  a  certain  amount  of  money,  but  at 
a  certain  definite  proportion  of  the  value  of  the  land.  The 
revenue  that  would  have  been  raised  in  that  way,  although 
constantly  augmenting,  would  have  been  felt  as  a  burden  by  no 
class,  because  the  land  tax,  spontaneously  provided  by  the 
appropriation  of  a  national  monopoly,  would  have  naturally 
increased  with  the  increase  in  the  value  of  that  monopoly. 
Nevertheless,  Mr.  Fawcett  concludes  that  it  would  now  be  an 
unjust  confiscation  of  property  to  increase  the  land  tax;  for  the 
augmentation  would  be  paid  entirely  from  the  rent  of  landowners, 
and  would  therefore  be  as  indefensible  as  any  other  impost  levied 
upon  one  special  class.  He  might  have  strengthened  his  case  by 
showing,  as  Mill  shows  in  discussing  the  taxation  of  realized 
property  generally,  that  the  capitalized  amount  of  the  increase  of 
such  a  tax  would  fall  entirely  on  those  who  held  land  when  it  was 
imposed;  as  the  selling  price  of  their  property  would  fall  with  the 
reduction  in  net  revenue  derivable  from  it. 

Nevertheless,    Mr.    Fawcett's    logic   does    not   appear    to    be 
^  .  .    ,    ^      altotctther  conclusive.     Between  the  imposition  of  the 

Existing  Land  -  r 

^"-  land  tax  in   1692  and  its  perpetuation  in   1798,  the 

rate  was  repeatedly  altered  by  Parliament,  and  successive 
Chancellors  of  the  Exchequer  held  themselves  as  free  to  deal  with 
it  as  with  any  other  source  of  revenue.  Two  examples  of  this 
procedure  may  be  recalled,  each  of  them  having  a  historical 
interest  of  its  own.  A  duty  on  salt  had  been  devised  in  the  same 
reign  as  that  which  saw  the  creation  of  the  land  tax,  namely,  that 
of  William  and  Mary.  The  salt  duty  being  found  oppressive,  an 
Act  was  passed  in  1729  for  its  repeal  at  Christmas  in  the  following 
year.  But  before  that  Christmas  came  round,  the  ministers  of 
George  the  Second  had  concluded  that  their  surplus  might  be 
better  bestowed  to  lighten  the  land  tax,  which  Sir  Robert 
Walpole  accordingly  reduced  to  one  shilling,  re-imposing  the  salt 
duty  before  its  abolition  had  taken  effect.  The  land  tax  was  soon 
raised  again,  the  consideration  of  its  amount  being  indeed  an  annual 
feature  of  the  budget  in  those  days.  But  in  the  early  years  of 
George  the  Third  it  was  once  more  reduced  by  a  shiUuig   in  the 
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poixndj  and  the  events  which  followed  this  reduction  made  an 
epoch  in  British  history.  The  date  was  1767,  and  Charles 
Townsheud  was  Chancellor  of  the  Exchequer.  In  part  com- 
pensation for  the  half-million  foregone  on  the  land  tax,  petty 
exactions  were  imposed  on  the  imports  of  our  American  colonies. 
But  the  colonists  would  have  none  of  the  burdens  which  the 
mother  country  called  on  them  to  bear.  And  after  a  lamentable 
war,  Britain  recognized  the  independence  of  the  United  States  of 
America.  It  was  by  the  Act  38  Geo.  Ill,  cap.  60,  that  the 
_  land  tax  was  made  perpetual,  with  provision   for  its 

Provision  for  its  ... 

redemption.  redemption  or  purchase,  in  consideration  of  consols 
sufficient  to  yield  dividends  exceeding  its  amount  by  one-tenth 
or  one-fifth,  according  to  the  circumstances  of  the  redemption. 
The  debate  in  the  Commons  over  this  bill  indicates  that  neither 
supporters  nor  opponents  considered  it  to  bar  the  imposition  of  a 
new  and  better-adjusted  land  tax.  In  advocating  the  measure, 
William  Pitt  contended  that  if  it  paved  the  way  for  a  re-arrange- 
ment of  the  tax  on  a  basis  more  equitable  than  the  valuation 
made  in  William  and  ^Mary's  reign  a  century  before,  that  was  a 
recommendation  rather  than  a  defect.  But,  added  the  great 
commoner,  "  It  leaves  the  question  of  a  more  equal  repartition 
Right  of  further  "  of  the  land  tax  precisely  where  it  found  it.  Parlia- 
reserved.  ''  mciit   uow  has  the  uudoubtcd  right  to  raise  more 

"  than  four  shillings  in  the  pound  on  the  land;  and  what  greater 
"  authority  would  it  acquire  were  the  present  redeemed  ?  The 
"  only  thing  necessary  to  be  provided  is  that  if  ever  a  new  land 
''  tax  is  imposed  it  shall  not  be  imposed  upon  those  who  have 
"  redeemed,  in  any  different  proportion  from  that  on  those  who 
"  have  not  redeemed.  It  would  be  necessary  to  provide  that  the 
"  amount  of  what  may  have  been  redeemed  should  be  deducted 
"  from  any  new  impost."  The  opponents  of  the  bill  maintained 
stoutly  that  it  was  no  final  settlement  of  the  land  tax.  Sir  John 
Sinclair  said  that  the  foundation  of  an  additional  tax  was  clearly 
laid  in  the  bill,  that  such  additional  tax  might  at  first  be 
only  one  shilling  or  even  sixpence  in  the  pound,  but  that 
it  would  soon  be  found  the  readiest  resource  in  all  emergencies. 
Lord  Sheffield  understood  that  there  was  an  intention  of  laying 
on  a  new  land  tax  as  soon  as  the  old  one  was  sold ;  and  Mr.  Pitt, 
so  far  from  denying  this,  merely  said  that  lands  on  which  the  tax 
might  be  redeemed  would  be  liable  for  no  other  tax  except  such 
as  should  be  imposed  on  them  in  common  with  all  other  ]n'operty 
of  the  same  description. 


1893.]         -  the  Taxation  of  Ground  Renta  [T.  Kyd).  401 

The  history  of  the  land  tax^  and  the  statements  thus  made 
in  Parliament  at  the  time  of  the  last  legislation  on  the  subject,  do 
not  seem  to  warrant  the  high  ground  taken  by  Mr.  Fawcett. 
Yet  it  may  well  be  that  the  very  magnitude  of  the  claims  set  up 
against  ground  rents  and  land  values,  and  the  baseness  of  some 
of  the  pleas  put  forward  for  the  spoliation  of  the  land  holder, 
incline  the  judgment  rather  in  the  direction  of  the  views  of  that 
distinguished  statesman  and  economist.  But  opinions  of  an 
opposite  cast  are  expressed  by  authorities  as  famous  as  Mr.  Fawcett, 
and  supported  by  arguments  not  less  cogent  than  his.  Adam 
Smith  in  his  fVeulth  of  Nations  says  "  Both  ground 
adapted  for        "  reuts  and  ordinary  rent   of  land  are   a   species   of 

Taxation.  _•  '  _ 

"  revenue  which  the  owner  in  many  cases  enjoys 
"  without  any  care  or  attention  of  his  own.  Though  a  part  of  this 
"  revenue  should  be  taken  from  him  in  order  to  defray  the 
"  expenses  of  the  State,  no  discouragement  will  therefore  be 
"  given  to  any  sort  of  industry.  Ground  rents  seem  in  this 
"  respect  a  more  proper  subject  of  peculiar  taxation  than  even 
"  the  ordinary  rent  of  laud.  Ground  rents,  so  far  as  they  exceed 
"  the  ordinary  rent  of  land,  are  altogether  owing  to  the  good 
"  Government  of  the  Sovereign,  which  by  protecting  the  industi*y 
"  either  of  the  whole  people,  or  of  the  inhabitants  of  some 
"  particular  place,  enables  them  to  pay  so  much  more  than 
"  its  real  value  for  the  ground  which  they  build  their  houses 
''  upon.  Nothing  can  be  more  reasonable  than  that  a  fund  which 
"  owes  its  existence  to  the  good  Government  of  the  State  should 
*'  be  taxed  peculiarly." 

We  quoted  John  Stuart  Mill's  views,  favouring  the  power  of 
the  state  to  appropriate  land,  but  always  subject  to  the  indefeasible 
right  of  the  holder  to  compensation.  He  condemns  any  new  and 
general  land  tax  on  the  ground  that  a  peculiar  tax  on  the  income 
of  any  class,  not  balanced  by  taxes  on  other  classes,  is  a  violation 
of  justice.  At  the  same  time  he  exempts  from  this  censure  a  tax 
which,  sparing  existing  rents,  should  content  itself  with  the 
appropriation  of  future  increase  arising  from  the  mere  action  of 

natural    causes.       Indeed    this    proposal    of    Mill's, 

The  imeamed  .  "^        ^ 

Increment.  distinguishing  the  unearned  increment  of  laud  from 
its  previous  value,  is  one  of  the  features  of  his  chapters  on 
taxation;  and  it  has  become  specially  identified  with  his  name. 
He  points  out  that  the  ordinary  progress  of  society  tends  of  itself 
to  augment  incomes  from  land,  giving  both  a  greater  amount  and 
a   greater  proportion  of  the  wealth  of  the   coumiunity  to   land 
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holders,  who  g,vow  richer  without  working,  risking  or  economizing. 
He  claims  that  the  State  is  entitled  to  absorb  this  spontaneous 
increase,  wholly  or  in  part;  but  he  concedes  to  a  landholder, in  the 
event  of  the  enforcement  of  such  a  claim,  the  option  of  demanding 
for  his  property  the  market  price  of  the  day.  Various  objections 
have  been  made  to  Mill's  proposal.  It  has  been  pointed  out  that 
land  is  not  the  only  possession  to  which  large  unearned 
increments  have  accrued  in  recent  times;  and  instances  have  been 
adduced  of  investments  in  the  shares  of  commercial  undertakings, 
which  have  enormously  increased  in  value,  without  any  effort  on 
the  part  of  the  individual  shareholder.  While  on  the  other  hand, 
at  an  early  stage  of  this  enquiry,  we  found  that  much  British  land 
had  greatly  decreased  in  price  within  recent  years.  The  adherents 
of  Mill's  system  reply  that  traders  undertake  liabilities  absent 
from  the  holding  of  land;  and  that,  notwithstanding  the  present 
depression  in  real  estate  in  this  country,  due  to  the  competition  of 
the  whole  world  with  the  British  Isles,  fostered  by  the  removal  of 
almost  all  restraints  whether  physical  or  fiscal,  yet  it  is  demon- 
strable that,  comparing  age  with  age,  land  values  must  rise  with 
the  progress  of  society  and  the  increase  of  the  human  race. 
Mill's  plans,  however,  in  the  form  in  which  he  launched  them, 
involve  practical  difficulties  grave  if  not  insuperable.  The 
unearned  increment  will  be  found  very  unequally  distributed. 
In  one  locality  it  will  be  but  small  even  in  ])rosperous  times.  In 
other  more  favoured  situations  it  will  be  gigantic.  Nowhere  will 
it  be  greater  than  in  the  suburbs  of  private  towns,  where  land 
formerly  employed  in  agriculture  becomes  ripe  for  building.  The 
adjustment  of  a  tax  on  the  mere  increment  would  appear  under 
such  conditions  very  irksome,  if  not  impracticable.  And  if  the 
special  character  of  landed  pro})erty  warrants  any  such  exclusive 
exaction,  substantial  justice  may  be  satisfied  by  the  imposition  of 
a  small  tax  on  the  whole  rent  of  the  land,  instead  of 
Appropriation     the  absorijtiou  of  a  large  portion,  or  the  whole,  of  the 

of  Increment.  .       ^  ,      .  ,  . 

mere  increment  of  its  value.  Acceptance  of  this 
position  involves  the  admission  of  the  justice  and  expediency  of  a 
moderate  im})erial  taxation  of  ground  rents  and  other  revenues 
from  land,  including  agricultural  rent.  The  tax  would  be  imposed 
on  the  actual  value  of  the  ground  in  its  present  condition.  For 
while  it  was  important  to  show  the  great  difi"erence  between  the 
original  and  the  improved  value  of  the  ground  when  discussing  a 
threatened  confiscation  of  the  rental  by  a  taxation  of  20.s.  in 
the    pound,    yet    it    would    be    quite    unreasonable    to    attemj^t 


1893.]  '  the  Taxation  of  Ground  Rents  ^T.  Kyd).  103 

to  base  any  scheme  of  ordinary  and  moderate  taxation  on  so 
livpothetical  a  basis.  Such  procedure  would  repeat  in  an 
exaggerated  form  the  improprieties  of  the  Georgian  era,  when  the 
land  tax  was  re-imposed  year  after  year  for  generations,  and 
liually  declared  perpetual,  all  on  the  basis  of  an  imperfect 
valuation  roll  made  up  in  the  17th  century.  The  value  of 
the  buildings  on  the  ground  would,  however,  be  excluded.  The 
reasons  which  invite  a  sj)ecial  tax  on  land  a])j)ly  in  no  respect  to 
buildings;  notwithstanding  that  the  ground  and  the  erections  are 
usually  one  subject  in  the  eye  of  British  law.  Thus  the  taxation  of 
ground  values  for  imperial  purposes  would  involve  some  such 
dealing  with  valuation  rolls  as  was  demanded  by  ]\Ir.  Webb  and 
Mr.  Moulton  for  the  reform  of  local  rating.  We  shall  retm*n  to  the 
figures  already*  used  in  illustration  of  Mr.  Moulton's  local 
assessment  scheme,  and  shall  suppose  an  imperial 
taxation  ot  ground  values  at  6^?.  in  the  <£.  This 
would  be  a  heavy  exaction,  for  it  would  practically  double  the 
income  tax  on  that  description  of  property.  The  contributions  to 
the  new  tax  on  ground  values  payable  by  the  persons  respectively 
interested  would  be  as  follows: — 

Freeholder,  in  respect   of  his  ground  rent   of  £50 
lutenuediate  lessee  „  „  £20 

Building    ()wuer,  in  respect  of  the  increased  value   of 
the  ground  .......  £30 

In  all,  6cf.  in  the  £  on  the  full  ground  value  of  £100 

We  found  that  such  u  sub-division  of  values  was  likely  to  cause 
more  difficulties  than  any  consequent  re-arrangement  of  local 
taxes  would  compensate^  seeing  that  the  ultimate  incidence  of 
these  local  burdens  does  not  depend  on  the  question  from  whom 
they  are  levied  in  the  first  place.  But  it  is  a  matter  demanding 
much  deeper  consideration,  whether  a  valuation  of  land  apart 
from  buildings  would  be  expedient,  in  order  to  collect  from  the 
land,  taxation  now  falling  on  trade  or  labour  or  on  the  general 
community. 

Aided  by  the  researches  of  Mr.  GifFeu,  assistant  secretary  of 
the  Board  of  Trade,  we  showed  that  labour  had  profited  more 
than  capital  from  the  recent  progress  of  society  ;  and  we  thus 
undermined  a  corner  of  the  foundation  on  which  arguments  have 
been  built  for  the  extinction  of  landlords  by  the  confiscatory 
taxation    of    ground   rents   and  land   values.       On    the   general 

*  Page  375. 
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subject  of  land  taxes,  that  painstaking  economist  points  out  that 
there  could  not  be  a  wider  divergence  of  ideas  than  is  discovered 
between  the  proposals  of  the  Land  Tenure  Reform  Association  on 
the  one  side,  and  the  agitation  against  local  rates  on  the  other. 
The  latter  cry  comes  from  the  landowners,  formerly  if  not 
now  the  most  powerful  party  in  the  State.  They  have  discovered 
that,  although  ground  rents  are  exempted  by  contract  from  local 
taxation,  yet  the  burden  of  local  expenditure  does  ultimately 
affect  the  land.  Their  aim,  therefore,  is  to  throw  local  i-ates  on 
the  imperial  exchequer ;  and  in  this  effort,  as  we  have  already 
seen,  they  have  been  surprisin2;lv  successful,  Parlia- 

Grants  m  aid  ^  j  i  <-   ^  ^ 

of  Local  Rates,  meut  uow  granting  more  than  five  times  as  much  in 
relief  of  local  taxation  as  it  did  twenty  years  ago.  This  procedure 
benefits  chiefiy  the  very  classes  that  have  profited  most  by 
the  increase  in  the  value  of  urban  land.  That  increase  is 
much  greater  than  the  rise  in  rates;  indeed  it  is  only  the 
amount  by  which  the  growth  in  value  exceeds  the  advance  in 
rates  that  becomes  visible  and  measurable,  seeing  that  the  higher 
price  of  ground  is  fixed  after  giving  effect  to  the  stipulation  that 
the  freeholder  is  exempt  from  all  rating.  But  wore  the  poor  rates 
and  the  police  rates  to  be  thrown  on  the  consolidated  fund,  as  is 
desired  by  those  who  press  for  local  relief  most  eagerly,  the 
concession  would  represent  a  gift  to  landowners  of  more  than 
eleven  millions  a  year,  equivalent  to  a  capital  sum  of  from  three 
to  four  hundred  millions  of  pounds.  The  degree  of  success 
achieved  in  this  direction,  in  spite  of  the  power  of  democracy, 
indicates  how  great  is  still  the  strength  of  the  ancient  landed 
interests,  and  how  little  the  ordinary  citizen  understands  the  effects 
of  the  Government  grants  that  are  passed  so  quietly  in  aid  of 
local  rates. 

The  Land  Tenure  Reform  Association  on  the  other  hand,  like 
the  United  Committee  for  the  Taxation  of  Ground  Rents,  would 
fain  secure  for  the  State  a  share  of  the  unearned  increase  of  land 
values^  according  to  Mill's  idea.  Nothing  can  be  said  against  the 
princi])le  of  the  association,  which  respects  the  existing  rights  of 
individuals,  but  asserts  the  paramount  right  of  the  State.  The 
imposition  of  special  charges  on  land,  such  as  a  royalty  or  reserved 
rent-charge,  resembling  many  other  burdens  by  which  Govern- 
ment limits  the  rights  of  ownership,  would  be  an  innocent  restric- 
tion of  exclusive  privilege.  Especially  would  such  a  reservation 
bear  lightly  on  land  in  a  progressive  community.  Mill's  own 
scheme,    however,   would    be    of   most    difticult    application,    for 
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reasons  already  indicated;  and  the  presentation  of  his  alternative 
of  surrender  to  the  State  on  equitable  terms,  would  tend  to 
weaken  confidence  in  the  continuity  of  private  tenure.  A  national 
increase  of  special  taxes  on  land  levied  according  to  ordinary 
methods,  would,  in  Mr.  GifFen's  opinion,  reserve  for  the  nation  in 
a  more  ])racticable  way  a  portion  of  the  augmenting  value  of  that 
description  of  property.  In  his  History  of  Political  Economy, 
Mr.  Ingram  adopts  the  view  that  a  rise  of  rent  benefits  landlords 
alone,  and  that  their  interests  arc  permanently  opposed  to  those 
of  all  other  classes.  This  doctrine  savours  of  the  unenlightened 
idea  that  the  interests  of  buyer  and  seller  are  always  opposed. 
Such  opposition  of  interests  indeed  refers  only  to  the  incidents  of 
a  single  transaction.  In  the  general  scheme  of  commerce,  buyers 
and  sellers  have  a  common  concern.  And  in  the  universal  inter- 
course of  society,  landlord  and  tenant,  producer  and  consumer, 
have  but  one  interest.  None  the  less,  however,  has  rent  obligations 
of  its  own.  It  is  the  revenue  spontaneously  offered  by  nature  or 
accident.  This  is  the  definition  of  Mr.  Nassau  Senior,  who  thus 
distinguishes  it  from  wages,  the  reward  of  labour,  and  profit,  the 
reward  of  abstinence.  Agricultural  rent  is  the  gift  of  nature. 
Urban  ground  rent  is  the  outcome  of  social  progress.  And  the 
possessors  of  rent,  whether  of  the  former  kind  or  of  the  latter,  owe 
special  duty  and  consideration  to  the  rest  of  the  community. 


Mr.  TARN'S    ESSAY. 

I. — The  Origin  and    Development   of   Leaseholu  Tenure, 

J.  HE  custom  of  letting  land  for  agricultural  or  building  purposes 
is  a  very  ancient  one,  the  earliest  records  of  such  a  custom  being 
those  which  have  been  preserved  in  the  Institutes  of  Justinian. 
From  these  records  we  discover  that  under  the  Roman  Empire 
there  were  in  use  four  distinct  forms  of  leasehold  tenure.  The 
most  important  tenure  was  that  known  as  Emphyteusis — a  Greek 
word  meaning  lAanting — which  was  introduced  in  the  2nd 
century,  and  arose  out  of  the  practice  of  making  perpetual  leases 
of  provincial  lands  belonging  to  the  State  and  acquired  by  the 
rights  of  war.     This  tenure  was  afterwards  adopted  by  private 
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Leasehold  proprietors^  who,  tlirougli  inability  to  devote 
SiTRoi^n"  sufficient  time  or  trouble  to  the  cultivation  of  their 
Empire.  property,  preferred  to  let  it  to  a  suitable  tenant  called 

the  Eni])hyteuta,  who  agreed  to  pay  an  annual  rent  for  the  use  of 
the  land.  Of  a  similar  nature  to  Emphyteusis  was  the  tenure 
called  Superficies,  by  which  a  landed  proprietor  conceded  to 
another  person  an  area  of  ground  for  the  erection  of  buildings 
without  parting  with  the  ownership  of  the  soil.  A  third  class 
was  that  known  as  Precarium,  which,  being  equivalent  to  a 
tenancy  at  will,  could  be  determined  by  the  grantor  at  his 
pleasure.  Lastly,  there  was  a  general  system  of  short  leaseholds, 
the  usual  term  being  five  years,  at  the  end  of  which  the  lease 
might  either  be  renewed  or  be  considered  as  one  from  year  to 
year.  In  all  leases  the  tenant  was  bound  to  pay  the  burdens 
attached  to  the  holding  of  the  land  and  to  deliver  the  receipts  to 
the  owner  ('). 

Although  it  would  appear  that  none  of  the  above  systems  of 
land  tenure  were  introduced  into  this  country  during  the  occupa- 
tion of  the  Romans  in  the  first  four  centuries  of  the  Christian  era, 
yet  it  will  be  seen  that  every  system  which,  in  the  course  of  the 
subsequent  14  centuries  has  come  into  vogue,  has  been  based 
upon,  and  is  of  a  similar  character  to,  one  or  other  of  the 
Roman  systems. 

In  the  middle  of  the  5th  century  the  Romans  withdrew  from 
their  occupation  of  Britain,  and  were  succeeded  after  a  brief  period 
by  the  Anglo-Saxons,  who  invaded  the  country  and  established  a 
rule  lasting  for  over  600  years.  They  had  been  accustomed  to  a 
tenure  of  land  known  as  the  Mark  System — a  system  which  had 
T.J.  i)revailed  amongst  the  Teutonic  races  for  a  lona:  period 

Introduction         1  C  C   r 

of  the  Mark       of  time.     Under  this  system  the  landowner    held  his 

System  into  • 

Britain.  tcuaucy  uot  of  any  superior,  but  in  token  of  his  status 

as  a  freeman  and  head  of  a  household  ;  and  on  his  death  the 
headship  of  the  homestead  was  conferred  on  a  man  chosen  by  an 
assembly  of  markmen.  With  the  Anglo-Saxons  the  possession 
of  landed  property  was  the  one  qualification  by  means  of  which 
a  Thane  could  exercise  political  functions,  and  the  notion  that  all 
civil  rights  arose  from  the  ownership  of  land  was  inherent  in  their 
minds.       In    fact,    the    distinction    between    real    and   personal 


(^)  For  fuller  details  as  to  tenures  under  the  Roman  Empire,  reference  may 
be  made  to  the  standard  works  of  Hunter,  Sheldon  Amos,  and  Lord  Mackenzie; 
as  well  as  to  Gibbon,  Decline  and  Fall,  vol.  v,  ch.  xliv;  and  Seebohm,  The 
A'tifflish   Ullage  Community,  ch.  viii. 
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property  was  most  strongly  marked  among  our  Saxon  fore- 
fathers ('). 

During  the  later  period  of  their  rule  there  existed  the 
following  species  of  land :  Folk-land^  which  was  held  in 
immemorial  usage  for  the  benefit  of  the  nation ;  Erf-land,  which, 
being  private  property,  passed  to  the  heir  on  the  death  of  the 
Saxon  forms  owiier ;  Book-laud,  which  was  invariably  the  subject 
of  Tenure.  gf  grant  either  to  the  Thanes  for  services  in  war,  or  to 
the  religious  houses,  which,  at  that  time,  had  considerable 
intluence  in  the  State ;  Common-land,  which  consisted  of  meadows 
held  by  communities  for  the  benefit  of  the  members  (^).  A  fifth 
form  of  tenure  was  that  possessed  by  the  burgesses  in  the  large 
towns,  which,  in  the  time  of  Edward  the  Confessor,  had  grown 
considerably  in  size  and  importance ;  this  tenure  was  governed  hy 
local  customs,  especially  those  relating  to  the  descent  of  land  and 
the  devising  of  it  by  will,  one  such  custom,  namely.  Borough 
English,  being  still  extant  in  diff"erent  parts  of  the  country  p). 

It  is  to  the  Saxon  period  of  our  history  that  we  must  turn  for 
the  origin  of  leasehold  tenure  in  England.  In  the  10th  century 
it  seems  to  have  been  customary  for  the  holders  both  of  Folk-land 
and  Book-land  to  lease  their  estates  to  free  cultivators  in  such 
quantities  and  on  such  terms  as  the  holders  pleased.  These  leases 
were  usually  granted  for  the  survivor  of  three  lives,  the  lives  being 
the  tenant's  own  and  those  of  two  other  persons  nominated  by 
him  as  his  successors,  and  on  the  failui'c  of  these  lives 

Origin  of  111  1111T 

Leases  in         the  land  rcvcrtcd  to  the  lord.     Leases  thus  u;ranted 

England.  n  -i  n        ^      ^  ^       ■  •   i        •  *"      • 

conferred  a  freehold  interest  with  its  concomitant 
privileges,  and  in  their  creation  were  attended  wnth  great 
ceremony.  The  land,  of  which  the  lease  was  the  subject,  was 
known  as  Icen-land  (^),  from  which  is  derived  our  word  loan. 
Under  the  religious  houses  this  was  a  favourite  form  of  tenure, 
since  a  fine  was  exacted  for  the  renewal  of  the  lease  upon  the  failure 
of  each  life,  and  these  fines  became  a  considerable  source  of 
revenue  to  the  bishops  and  abbots,  who  seem  to  have  appropriated 
them  for  their  personal  advantage  (^).  In  the  Domesday  Book  of 
St.  Paul's  a  record  exists  showing  that  it  was  the  practice  of  the 

(*)  Hoskyns,  Essai/  on  the  Land  Laws  of  England;  Keiuble,  The  Saxons 
in  England,  vol.  i,  ch.  ii;  Brodrick,  English  Land  and  English  Landlords,  p.  3. 

(-)   Pollock,  The  Land  Laws,  p.  20  et  seq.;  also  Note  B. 

(')  An  interestinof  account  of  this  custom  is  given  in  Elton,  Origins  of 
English  Histort/,  ch.  viii. 

(*)   Kemble,  The  Saxons  in  England,  vol.  i,  App.  E. 

(*)  Thrupp,  The  Anglo-Saxon  Home,  p.  215  et  seq. 


408  The  Enfrnnchifiement  of  Leaseholds,  and  [April 

Dean  and  Chapter  to  let  their  farms  for  the  term  of  one  or 
more  years^  and  to  require  the  tenant  to  supply  the  provisions 
for  the  use  of  that  body  with  or  withou.t  money  payments  in 
addition  (^). 

Having  glanced  at  the  various  modes  in  which  the  land  of  this 
country  was  held  in  the  early  days  of  our  history,  we  will  now 
proceed  to  consider  the  effect  of  the  Norman  Conquest  uj)on 
tenures  of  land. 

Folk-land,  which  at  that  time  consisted  of  the  greater  part 
Chan  es  in  ^^  ^^®  couutry,  was  Confiscated  by  the  king  for  his 
Tenure.  personal  use,  being  registered  in  Domesday  as  Terra 

Regis.  Erf-land  became  merged  into  copyholds.  Book-land 
changed  its  character  entirely,  and  that  portion  of  it  which 
was  not  seized  by  the  Norman  conqueror,  was  retained 
almost  exclusively  by  the  religious  houses.  Common-land  was 
allowed  to  remain  untouched,  and  traces  of  it  may  still  be  found 
in  the  village  greens  and  Lammas-lands  of  the  present  day  (-). 

These  changes  were  brought  about  by  the  introduction  and 
gradual  development  of  the  complicated  system  of  real  property 
law^,  known  as  the  feudal  system  (^).  The  main  feature  of 
this  system  was  the  grant  of  land  by  the  king  to  his  lords,  in 
return  for  which  they  were  required  to  supply  armed  contingents 
of  men  for  military  service,  together  with  fixed  sums  of  money, 
The  Feudal  wheuevcr  Called  upon  to  do  so.  Although,  however, 
System.  ^^]jjg  gystcm  was  an  essential  feature  of  land  tenure 

under  the  Normans,  yet  it  is  now  generally  conceded  that  its 
leading  characteristics  were  not  unknown  in  former  days. 
"Feudalism",  says  the  late  Mr.  Freeman,  "consists  of  two  main 
"  elements:  the  feudal  relation  implies  the  union  of  two  other 
"  relations.  There  is  the  personal  relation  of  lord  and  vassal, 
"  bound  together  by  mutual  will  and  mutual  fidelity,  the  one  owing 

"  service,  the  other  owing  protection In  our  old 

"  constitution  we  find  the  elements  of  feudalism;  but  they  were 
"  not  as  yet  worked  into  a  systematic  shape;  they  had  not  as  yet 
"  become  the  materials  of  an  elaborate  jurisprudence.  Homage 
''  was  there;  for  the  relation  of  every  man  to  his  lord  was  a 
"  relation  of  homage.     Military  tenure  was  there;  for  much  land 

(*)  Digby,  Sistory  of  the  Law  of  Real  Property,  cli.  i,  sect,  ii,  §  3;  Milmaii, 
Annals  of  St.  Paul's  Cathedral,  ch.  vii,  p.  136. 

('-)  Pollock,  The  Land  Laws,  p.  34;  Digby,  History  of  the  Laio  of  Real 
Property,  ch.  i,  sect,  ii,  §  i. 

(=■)  For  an  account  of  the  causes  which  led  to  fexidal  tenures,  see  Palgrave, 
Tiixe  and  Progress  of  the  English  Commonwealth,  vol.  i,  p.  495. 
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"  was  held  by  military  tenure.  Heriots^  too,  and  other  feudal 
"  incidents  existed.  But  these  feudal  elements  had  not  yet  been 
"  ^\Tought  together  into  any  harmonious  feudal  system"  ('). 

In  the  early  days  of  this  system,  the  estate  granted  to  any  lord 
was  limited  to  his  life,  but  it  soon  became  customary  on  the  death 
of  the  lord  for  the  land  to  pass  to  his  issue,  who  thus  inherited 
Its  effect  on  ^vhat  was  called  an  estate  tail,  this  term  being  derived 
Tenures.  f^.Q^j^   t]jp   French   word   tailler,  to  cut,  since  by  the 

Statute  De  Donis  (13  Edw.  I,  c.  1)  the  inheritance  was  cut  down 
and  contiued  to  the  tenant  and  the  heirs  of  his  body.  To  evade 
the  operation  of  this  Statute  with  the  object  of  enabling  the  lord 
to  alienate  his  land,  and  thus  defeat  the  expectation  of  the  heir, 
various  devices  were  attempted,  and  in  course  of  time  this  object 
was  attained  by  means  of  a  fictitious  action  at  law  called  a 
common  recovery,  by  which  the  estate  could  be  barred,  and 
converted  into  a  fee-simple,  this  being  the  largest  estate  in 
real  property,  and  the  tenant  of  which  possessed  full 
powers  of  alienation  by  deed,  as  well  as,  by  means  of  ''uses", 
disposition  by  will  ("-). 

Such  in  brief  was  the  feudal  system,  the  practical  effect  of 

which  was  to  subject  the  great  majority  of  the  English  race  to  a 

servitude    lastina:    for    two    centuries.       It    entirely 

Contrast  *^       ^  .      .  , 

between  abrogated   the    freedom,    characteristic   of  the    Saxon 

Saxon  rule,  which  recognized  the  authority  of  the  Sovereign 

only  when  sustained  by  the  advice  and  sanction  of  the 
Witan.  Instead  of  the  unfettered  right  of  alienation,  of  disposal 
by  will,  and  of  transmission  by  inheritance,  there  was  substituted 
a  network  of  tyrannical  and  oppressive  laws,  the  effects  of  which 
are  felt  down  to  the  present  day  (^).  "The  Norman  Conquest', 
says  a  modern  writer,  ''has  not  been  exceeded  in  violence,  cruelty, 
"  or  in  consequent  desolation  and  misery  by  the  most  terrible 
"  catastrophes  recorded  in  European  history''  {*). 

In  the  large  towns,  however,  we  find  that  the  merchants  and 
Urban  burgcsscs  seeui  to  have  been  but  little  affected  by  the 

Tenures.  Couqucst,  siucc  they  were  only  required  to  render  a 


(')  Sistory  of  the  Xorman  Conquest,  vol.  i,  cli.  iii,  p.  97.  Compare  Stubbs 
Constitutional  Sistory,  vol.  i,  p.  261;  Taswell-Langiuead,  English  Constitutional 
History,  ch.  ii,  p.  53;  Round,  Art.  on  "  Kuight  .Service"  in  the  Enyiish  Historical 
Eevieic  for  July  and  October  1891. 

(■-)  Williams,  Law  of  Seal  Property,  part  i,  ch.  iii;  Pollock,  The  Land 
Laws,  ch.  iii. 

(')   Hoskyus,  Essaii  on  the  Land  Laws  of  England. 

(*)  Thrupp,  The  Aiiylo-Saron  Home,  p.  18. 
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light  and  easy  tribute  and  to  perform  moderate  or  nominal 
services^  in  return  for  wliicli  they  were  protected  against 
compulsory  taxation^  and  were  accorded  the  privilege  of  self- 
government. 

Two  other  forms  of  tenure  deserve  a  passing  notice,  namely, 
base  tenure  and  religious  tenure.  The  former  included  copyholds 
as  well  as  small  plots  of  land  given  to  the  labouring  classes  in 
exchange  for  their  services.  Copyholds  originated  in  the  custom 
of  sub-dividing  the  estates  which  had  been  granted  by  the  king. 
The  lord  on  receiving  his  grant  of  land  parcelled  out  amongst 
his  Norman  followers  estates  of  inheritance,  reserving  the  right 
Origin  of  *^  dcuiaud  their  services  in  time  of  war.    The  remain- 

Copyhoids.  jy„.  portion  he  retained  for  his  own  use.  compelling 
the  "villeins''  whom  he  found  attached  to  the  land,  to  perform 
the  manual  labour  necessary  for  its  cultivation.  In  order, 
however,  to  secure  their  adherence,  he  permitted  them  to  occupy 
portions  of  the  land  upon  the  condition  of  the  performance 
of  certain  services,  retaining  at  the  same  time  the  absolute 
ownership  of  themselves  and  their  goods.  The  estates  thus 
created  were  said  to  be  held  at  the  will  of  the  lord,  and  subject  to 
the  custom  of  the  manor  of  which  they  formed  part,  the  tenant's 
title  being  recorded  in  the  Court  rolls  ('). 

Copyholds  were  originally  divided  into  five  classes,  of  which 
the  two  highest  were  the  tenures  of  ancient  demesne  and  of 
customary  freehold :  these  tenures  were  subject  to  nominal  quit- 
rents  and  to  fines,  and  from  one  to  two  years'  rent  on  death  or 
Division  into  alienation.  The  third  class  was  composed  of  copyholds 
five  classes.  ^f  inheritance^  which  descended  from  father  to  son, 
and  in  addition  to  the  payment  of  quit-rents  and  fines,  were 
characterized  by  the  custom  of  seizing  the  tenant's  best  beast, 
or  sometimes  the  best  chattel  of  any  kind  as  a  heriot  on  the 
death  of  the  tenant,  the  custom  being  of  Teutonic  origin.  Next 
came  copyholds  for  lives,  usually  held  till  the  death  of  the 
survivor  of  three  lives.  Finally  there  existed  copyholds  for  years, 
these  being  generally  renewable  every  seventh  year  in  a  lease  for 
21  years,  but  no  right  of  renewal  was  possessed  by  the  tenant  (^). 

Religious  tenure  was  of  two  kinds — the  tenure  of  Frank- 
almoign, and  the  tenure  by  Divine  Service.     The  former  was  held 

(')  Williams,  Law  of  Real  Properti/,  part  iii;  Pollock,  T/ie  Land  Laws, 
Note  C. 

(-)  Scratchley,  Treatise  on  Copyholds,  i^'c,  sect,  ii ;  Keiiiblc,  The  Saxons  in 
England,  vol.  i,  p.  178. 
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subject  to  the  prayers  of  the  Church,  and  the  latter  to  Masses 
Religious  being    regularly   said  on    behalf  of   the   lord   or   his 

Tenure.  predecessors.       Frankalmoign    still    survives    in    the 

tenures  of  ecclesiastical  corporations,  although  its  incidents  have 
long  since  fallen  into  desuetude,  and  it  is  the  nearest  practical 
approach  to  absolute  ownership  on  the  part  of  the  tenant  ('). 

It  is  under  this  last  class  of  tenure  that  we  must  look  for  the 
development  of  the  leasehold  system  in  its  earliest  stages.  For  a 
long  period  the  only  mode  of  granting  leases  was  for  the 
EarUest  duratiou  of  one  or  more  lives,  and  no  record  of  leases 

mention  of        granted  for  terms  of  years  exists  till  the  middle  of  the 

Leases  for  ~ 

Years.  \ot\i    ccntury,  when    a   reference    is  made  to  such  a 

method  in  the  Statute  of  Marlborough,  which  was  enacted  towards 
the  close  of  the  reign  of  Henry  III.  This  Statute  contains  the 
following  clause:  '^'Also  fermors  during  their  terms  shall  not 
"  make  waste,  sale,  nor  exile  of  house,  woods,  and  men,  nor  of 
"  anything  belonging  to  the  tenements  that  they  have  to  ferm 
"  without  special  licence  had  l)y  writing  of  covenant  making 
"  mention  that  they  may  do  it.'^ 

It  does  not  appear,  however,  that  there  was  any  large  number 
of  leaseliolds  in  existence  at  that  time.  In  the  majority  of  cases 
it  is  probable  that  although  the  land  was  cultivated  by  the  ttiKint, 
the  stock  employed  for  the  ])urpose  of  tilling  it,  as  well  as  a  fixed 
proportion  of  the  produce,  remained  the  property  of  the  lord;  and 
in  the  few  instances  in  which  the  tenant  held  a  lease,  his  condition 
differed  widely  from  that  of  a  lessee  of  modern  times,  the 
transaction  being  a  matter  of  necessity  on  the  part  of  the  tenant. 
Their  ^^^^^  "^^  forced  to  farm  the  land  upon  such  terms  as 

inferiority  to     i\^q  \ovi\.  cliose  to  lix.     Lcascs  for  temis  of  vears  were 

Leases  for 

Lives.  always  regarded  as  inferior  to  those  for  lives,  the  idea 

being  that  no  man  was  free  whose  tenure  could  be  disturbed 
during  his  lifetime.  By  the  Statute  of  Gloucester  (6  Edw.  1), 
all  claims  of  the  tenant  for  additions  made  to  his  property  became 
forfeited  upon  the  expiration  of  his  lease,  and  he  was  even 
forbidden  to  erect  any  building  on  the  land  where  there  was  none 
before,  or  to  convert  one  kind  of  edifice  into  another,  even  if  it 
improved  the  value  of  the  estate  (-). 

During  the  Middle  Ages  leases  were  frequently  granted  on 
very  peculiar  tenures,  such  as  a  particular  service  to  be  rendered 

(')   Ellis,  General  Introduction  to  Domesday,  vol.  i.  p.  2-58;    WilliaiiLs,  Laic 

Seal  Properlfi,  part  i,  ch.  v. 

(-)   Ho.sl<Tiis,  Esxai/  on  the  Land  Lawst  of  JinqJand. 
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to  the  kiug^  the  baiting  of  a  mad  bull  on  a  certain  day,  or  the 
delivery  of  provisions  for  the  use  of  the  royal  table.  Rents  payable 
_  ,   -         ,  in  kind  were  not  uncommon,  and  we  find  instances  of 

Early  forms  of  •' 

^'^"^'^'  a  white  bull,  two  white  hares,  the  service  of  a  farrier 

or  shoeing  smith,  a  peppercorn,  and  a  pound  or  half  a  pound 
of  cummin,  as  the  mode  of  payment  stipulated  for  in  the  leases 
of  those  days  (').  It  was  not  till  the  middle  of  the  14th 
century  that  money  payments  were  substituted  for  labour  dues>or 
personal  service,  and  a  fixed  rent  became  payable  by  the  tenant 
for  the  use  of  the  land.  This  change  was  owing  in  a  great 
measure  to  the  scarcity  of  labour  at  that  period  on  account  of  the 
depopulation  of  the  country  by  the  epidemic  known  as  the  Black 
Death,  which  made  it  unprofitable  to  keep  farms  on  hand ;  and 
leases,  which  had  hitherto  been  chiefly  granted  by  monastic  houses 
as  a  profitable  means  of  cultivating  their  lands,  began  to  be 
universally  adopted.  The  lessees,  however,  were  considered  as 
merely  the  bailiffs  or  servants  of  the  lord,  who  were  to  receive  and 
account  for  the  profits :  they  were  not  allowed  to  have  a  freehold 
estate,  but  their  interest  vested  after  their  deaths  in  their 
representatives  (^). 

The  gradual  introduction  of  long  agricultural  leases  in  the 
latter  part  of  the  Middle  Ages  was  principally  due  to  the  increase 
of  personal  extravagance  among  a  great  proportion  of  the  upper 
classes,  who,  in  order  to  gratify  their  luxurious  tastes  and  habits, 
Monastic  Were  obliged   to  exact  the  utmost  rent   out   of  their 

Leases.  lands.     On  the  other  hand,  the  inability  of  individual 

landowners  under  the  old  system  of  strict  entail  to  grant  leases 
which  should  effectually  bind  their  successors,  drove  the  more 
enterprising  farmers  to  seek  tenancies  under  the  monastic  houses 
and  other  corporate  bodies,  and  it  was  mainly  under  the  Improve- 
ment Leases  granted  by  these  corporations  that  the  earliest 
experiments  in  drainage  were  undertaken  (^). 

Throughout  the  15th  century  the  increasing  wealth  of  the 

nation  brought  about  many  changes  in  the  character 

during  the        of  land    tcnurc.     Villanage    had    practically    ceased, 

15th  Century.  i     •         • ,  i  i       i  ■^  c 

and  m   its  place  had  sprung  up  a  superior   class  oi 
petty    freeholders,    Avho    became    the    occupiers    of    farms    (^). 


(^)  A  dest-Tiption  of  curious  forms  of  tenure  in  different  parts  of  the  country 
given  in  Blount's  Tenures  of  Land. 
(-)  Rogers,  History  of  Agriculture  and  Prices,  vol.  i,  p.  265. 
(^)  Pollock,  The  Land  Laws,  p.  71. 
(■*)  Fronde,  Histori/  of  England,  vol.  i,  p.  13. 
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Following  upou  the  state  of  anarchy  which  had  prevailed  during 
the  Wars  of  the  Roses,  the  peaceful  reigns  and  firm  government 
of  the  early  Tudors  greatly  enhanced  the  security  of  this  class  of 
property,  and  a  general  rise  in  prices,  though  not  apparently  in 
rents — which  were  practically  fixed  by  custom — naturally  took 
place  ('). 

The  reign  of  Henry  VIII  marks  an  important  epoch  in  the 
development  of  leasehold  tenure.  In  1535  was  enacted  the 
famous  Statute  of  Uses  (-),  by  which  land  could  be  conveyed  to 
a  purchaser  to  his  use  whilst  he  paid  the  rent,  and  in  default  of 
such  payment,  then  to  the  use  of  the  vendor,  who  was  thus  able 
to  reclaim  his  land  until  the  rent  was  satisfied  and  the  covenants 
duly  performed,  after  which  the  purchaser  was  again  entitled  to 
the  land.  One  result  of  this  Statute  was  the  creation  of  the 
system  of  freehold  Chief  Rents  (^),  a  form  of  tenure  which  was 
held  under  a  perpetual  rent  charge,  and  which,  at  the  present 
day,  prevails  to  a  great  extent  in  Lancashire.  It  also  contained 
provisions  which  had  the  efi'ect  of  putting  an  end  to  the  devising 
statutes  of  °^  landed  property.  These  provisions,  however,  being 
Henry  vm.  found  burdeusomc,  an  Act  was  passed  in  1540  which 
empowered  all  persons  having  an  estate  of  inheritance,  either  in 
fee-simple  or  in  fee-tail,  and  whether  in  their  own  right  or  in 
the  right  of  their  wives,  to  devise  their  land  by  will,  as  well  as 
to  lease  as  against  reversioners  for  a  term  of  21  years,  or  for  the 
survivor  of  three  lives  [*).  The  Statute  of  Enrolments  (27 
Henry  VIII,  c.  16)  enacted  that  every  bargain  and  sale  should  be 
by  deed,  indented  and  enrolled  within  six  months ;  a  provision 
which,  however,  was  successfully  evaded  by  making  such  bargain 
or  sale  for  a  term  of  years,  and  at  the  same  time  granting  a 
release.  This  mode  of  conveyance  was  called  a  lease  and  release, 
and  was  partly  a  statutory  and  partly  a  common  law  conveyance, 
its  effect  being  to  vest  the  legal  estate  in  the  purchaser  {^). 

But  the  great  event  of  the  reign  was  the  suppression  and 
dissolution  of  the  monasteries  and  abbeys,  the  first  act  taking 

(1)  Green,  Short  History  of  the  English  JReopIe,  vol.  ii,  p.  19;  Rogers, 
Histori/  of  Agriculture  and  Prices,  vol.  iv,  p.  3. 

(-)  According  to  Sir  F.  Pollock  and  Mr.  Wren  Hoskyus,  this  Statute,  which 
was  passed  to  restore  the  ancient  simplicity  and  notoriety  of  titles  to  land, 
became  the  chief  instrument  of  secrecy  and  complication. 

(')  E\'idence  of  Mr.  C.  Harrison  before  the  Town  Holdinss  Committee 
(1887),  3,226. 

(*)  Scratchley,  Treatise  on  Copyholds,  ^'c,  sect,  iii,  art.  23;  Grey,  Church 
Leases,  p.  10. 

(*)  Digby,  History  of  the  Law  of  Real  Property,  ch.  vii,  j  3;  .Shearwood, 
Law  of  Real  Property,  part  ii,  ch.  ii. 
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place  in  1536,  aud  the  second  10  years  later  (').  These  bodies 
had,  in  the  course  of  many  centuries^  acquired  land  to  the  extent 
of  fully  one-third  of  the  kingdom,  and  possessed  revenues  yielding 
over  £100,000  a  year,  which,  in  addition  to  a  large  amount  of 
personal  property,  were  diverted  to  the  Crown.  Large  grants  of 
Tff^„^  f^i,        land    from    this    source    were    made    to    the    kind's 

inect  01  the  ~ 

?f^°i"^°°  favourites,  some  of  whom  became  founders  of  great 
Monasteries      families,  such  as  the  Russclls,  the  Manners,  and  the 

on  Land  '  '  ' 

Tenures,  Cavcudishes,  whosc  extensive  estates  in  different  parts 

of  the  country,  were,  for  the  most  part,  originally  monastic 
propertv.  Prior  to  the  change  in  ownership,  estates  for  terms  of 
years  had  been  placed  in  the  same  rank  with  those  of  freeholds, 
both  in  regard  to  security  and  to  stability  of  enjoyment;  under 
the  w^w  regime,  however,  the  privileges  thus  conferred,  as  well  as 
the  rights  enjoyed  by  the  tenants  under  the  express  terms  of  their 
leases,  were  deliberately  ignored,  rents  being  raised  to  an 
exorbitant  pitch,  and  payment  exacted  under  pain  of  eviction. 

The  16th  century  was  remarkable  for  the  enormous  increase 

in    agricultural    rents,  wiiicli  took  place  during   its   latter  half, 

it  beius:  no  uncommon  occurrence  for  farms,  which  at 

Rise  of  Rents  ^ .        .  ,     ,  ,  „ 

in  the  16th        the  beginning  or  the  century  were  let  at  Jt4  a  year, 
to  yield  at  its  close  a  rental  of  .£40,  £50,  and  even 
£100  (-).      In  the  following  lines  the  agriculturist  poet  Tusser 
com])lains  of  the  increased  burdens  on  the  land: 

••  Great  tines  so  neere  did  pare  me, 
Great  rents  so  much  did  skare  me, 
Though  country-  health  long  staid  me, 
Yet  lease  expiring  fraid  me  "  (^). 

In  the  middle  of  the  next  century  there  was  developed 
a  new  tenure,  which  has  continued  down  to  the  present  time. 
This  was  the  system  of  strict  settlements,  which  has  been 
the  instrument  by  which  land  has  accumulated  into  few 
hands  (*).  It  arose  under  the  following  circumstances.  After  the 
defeat    of  the    Royalist   party   by  the    Parliamentary 

Origin  of  ,  i        i         i  i         i       i    '  i       i         i   • 

Strict  torces,  the  landowners  who  had   supported   the   king 

Settlements,        ,.  ,      ,  ,  •  ,  c         ■  i       • 

found  themselves  m    great   danger    of  rum,  and,    in 
order  to  avoid  the  risk  of  forfeiture  of  their  estates,  they  engaged 

(^)  Full  details  are  given  in  Gasquet,  Renrii  VIII  and  the  English 
Monasteries.     See  also  Hook's  Church  Dintio)iari/,  Art.  "Monasteries." 

(-)  Frouilc,  Histori/  of  England,  t-li.  i,  p.  26. 

(')  Quoted  in  CuUum's  Histortf  and  Antiquities  of  Sa tested,  p.  246. 

(*)  Brotlrick,  JSssai/  on  Primogeniture;  Rogers,  Art.  "  Land  Tenure "  in 
Dictionary  of  English  Histori/. 
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two  skilful  lawyers — Sir  Orlando  Bridgman  and  Sir  Geoffry 
Palmer — to  draw  up  deeds  of  settlement,  tying  up  their  property 
for  long  periods  of  time.  Upon  the  Restoration,  when  these  two 
lawyers  became  officers  of  the  Crown,  an  Act  was  passed  contirm- 
ing  the  validity  of  these  settlements. 

The    tinal    abolition    of   tenancies    in     chivalry,     with     their 

attendant  incidents  of  knight  service,  which,  since 
Feudal  the   Wars  of  the    Roses,   had  been   little  more  than 

empty  forms,  was  effected  by  the  Long  Parliament 
in  161:6.  This  Act  was  confirmed  in  1660  by  the  Statute  of 
Tenures,  the  Crown  being  compensated  for  the  loss  of  its  hereditary 
revenues  from  the  feudal  incidents  by  the  grant  of  £1,000,000 
per  annum,  which  was  raised  by  means  of  an  Excise  Tax  ('). 

It  was  about  this  period  that  the  character  of  leasehold 
tenure  began  to  undergo  an  important  change.  The  long  period 
of  commercial  prosperity,  which  had  marked  the  reigns  of 
Elizabeth  and  her  immediate  successor,  resulted  in  a  great 
number  of  people  from  the  country  districts  coming  to  settle  in 
the  large  towns,  and  especially  in  London,  to  provide  for  whom 
houses  were  erected  and  new  streets  formed.     A  strong  prejudice, 

however,  existed  in  the  minds  of  the  statesmen  of 
Leases  first       thosc  days  agaiust  the  extension  of  the  Capital,  and 

building  beyond  certain  limits  was  prohibited  under 
severe  penalties;  but  this  prohibition  proving  futile  in  its 
operation,  it  gradually  fell  into  abeyance,  and  the  building 
continued  with  renewed  vigour  (-).  '"As  the  population  of  the 
"  Metropolis  increased",  says  Mr.  Chai-les  Harrison,  "  it  was 
"  impossible  to  obtain  freehold  sites  for  building.  There  was  no 
"  competition  amongst  landowners.  The  Church  and  other 
"  corporate  bodies  could  not  sell  the  freehold;  and  hence  they 
"  and  the  landowners  adopted  the  system  then  in  use  in 
"  mortgage  transactions.  They  otiered  to  the  lessee  a  short  term 
"  of  years,  such  as  they  would  otter  to  a  mortgagee  lending  them 
"  money  on  land  as  security  for  a  temporary  loan,  taking  care, 
"  however,  to  preserve  the  freehold  in  themselves,  and  as  they 
"  were  a  body  of  monopolists,  dictating  such  terms  as  they 
"  thought  fit  as  the  price  of  allowing  any  house  to  be  erected"  {^). 

(1)  Digby,  Sistory  of  the  Law  of  Seal  Property,  ch.  ix.  One  effect  of  this 
Act  was  to  render  all  freehold  lands  capable  of  being  devised  by  will. 

(-)  Evidence  of  Mr.  J.  R.  Bourne  before  Town  Holdings  Committee  (1887), 
11,312. 

(■")  Paper  on  "Leasehold  Enfranchisement ",  read  before  the  British  Asso- 
ciation in  1888,  p.  21. 
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The  earliest  date  of  which  auy  record  exists  as  to  the  grant 
of    such  leases  is  the  year  1620,  when  houses  were 

Earliest  •'  . 

known  ercctcd  on  the  grass  land  belonging  to  the  Bedford 

Illustration.  >=         .      .  ,     .  ,        •        ,      .  , 

estate^  special  permission  being  obtained  irom  the 
king.  The  term  of  these  leases  was  limited  to  31  years,  a  period 
composed  of  21  years  and  a  bonus  of  10  years  ('). 

In  1667  an  Act  was  passed  providing  for  the  immediate 
re-building  of  London  after  the  Great  Fire.  It  was  stipulated 
that  the  new  houses  were  to  be  built  either  of  stone  or  brick, 
'^reasonable  satisfaction"  being  given  for  the  ground.  "And 
Ke-buUdine  "  forasmucli  US  the  houses  now  remaining  and  to  be 
aftM-°'the"  "  re-built  will  receive  more  or  less  advantage  in  the 
Great  Fire.  (i  yaluc  of  tlic  rciits  by  the  liberation  of  the  air  and 
"  free  recourse  for  trade,  and  other  conveniences,  by  such  regula- 
"  tion  or  enlargement " — to  quote  the  words  of  the  Act — it  was 
provided  that  in  case  of  dispute  as  to  the  assessment,  a  jury 
should  be  empanelled  to  assess  the  amount  to  be  paid,  by  the 
owners  or  other  interested  persons.  The  money  thus  raised  by 
the  Corporation  was  to  be  applied  "  wholly  towards  the  payment 
"  and  satisfaction  of  such  houses  and  grounds  as  shall  be  converted 
"  into  streets,  passages,  markets  and  other  public  places."  Any 
disputes  as  to  the  title  of  the  property  were  to  be  settled  by  the 
Courts  of  King's  Bench,  Common  Pleas,  or  the  Exchequer.  It 
was  further  provided  that  a  tax  upon  coal  brought  withiu  the 
boundaries  of  the  City  should  be  levied. 

The  work  of  re-construction  was  entrusted  to  Sir  Christopher 
Wren  and  Mr.  R.  Hooke,  the  former  undertaking  the  task  of 
re-building  St.  PauPs  Cathedral  and  many  of  the  City  churches, 
and  the  latter  supervising  the  laying  out  of  new  streets  and  the 
erection  of  the  houses.  At  this  time  the  whole  of  London  north 
of  the  Thames  consisted  of  only  668  acres,  and  the  southern  side 
of  611  acres,  making  altogether  a  total  of  barely  two  square 
miles  (^). 

Evelyn,  writing  in  1681-  (■*),  speaks  of  London  as  having 
nearly  doubled  within  his  own  recollection,  his  statement  being 
confirmed  a  few  years  later  by  Petty  {*),  who  asserted  that  the 
value  of  houses  in  London  was  twice  as  great  then  as  it  was 
40  years  earlier.     It  seems,  nevertheless,  to  have  been  a  matter 

(^)  See  Mr.  Bourne's  evidence  (1887),  11,313. 

('-)  Wlicatley,  Art.  "London"  in  Enci/clopadia  Britannica. 

(■')  Uiarij,  12  June  1684. 

(*)  Essays  on  Maukitid-.—^'Oi  tlie  Cirowtli  of  the  City  of  London."' 
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of  frequent  complaint  at  this  time  that  London  houses  were  built 
of   bad    bricks,   and    in    appearance    were    more    like 

References  by 

Contemporary  edificcs  of  dirt  and  mud  than  of  brick.  ]\Iuralt  (') 
also  tells  us  that  in  his  day  houses  seldom  lasted  more 
than  40  or  50  years,  and  sometimes  dropped  before  the  end 
of  that  term.  According  to  Davenant  (-)  the  general  rental 
of  the  country  during  the  course  of  the  17th  century  rose  from 
.€6,000,000  at  its  commencement  to  £14,000,000  at  its  close, 
the  purchasing  value  of  land  having  likewise  increased  during 
the  same  period  from  £72,000,000  to  £252,000,000. 

As  illustrating  the  value  of  house  property  in  the  reign  of 
Queen  Anne,  the  following  extract  from  Mr.  J.  Ashton^s  well- 
known  work  (^)  is  of  interest.  "  Houses  were  not  always  let  by 
"  agreement,  but  the  leases  were  sold;  and  it  is  by  means  of  such 
"  advertisements  that  we  are  able  to  get  at  the  rents,  which  seem 
"  to  have  been  very  low,  even  reckoning  the  difference  of  value  in 
"  money.     Certainly  thev  had   none  of  our  modern 

Leases  in  the  -^  '.  ■,  •   ■> 

Keign  of  "  appliauccs    and    conveniences,   which   add    so   con- 

Queen  Anne. 

^•'  siderably  to  the  cost  of  the  buildings,  nor  do  they 

'^  seem  to  have  been  saddled  with  exorbitant  ground  rents.  "^To 
"  '  be  sold,  a  lease  of  33  years  to  come  in  five  houses  standing 
"  '  together  on  the  north  side  of  Pall  Mall,  whereon  £25  per 
"  'ann.  rent  is  reserved.  The  houses  are  let  at  £200  a  year.' 
"  '  A  gentleman  has  occasion  for  a  lightsome,  fashionable  house 
"  '  in  some  genteel  part  of  the  town,  or  very  nigh  the  town, 
"  '  and  if  accommodated  with  coachhouse  and  stabling  it 
"  '  will  be  better  lik'd :  of  about  £30,  £40,  or  £50  a  year 
"  '  rent.' " 

The  earliest  known  Act  of  Parliament  authorizing  the  grant 
of  building  leases  in  the  Metropolis  was  passed  in  1702,  and 
related  to  the  parish  of  St.  Martin' s-in-the-Fields,  the  term  being 
limited  to  61  years.  It  may  be  mentioned  that  in  the  same  year 
Legislation  on  *^^^  ^^^'^^  ^i^*-  ^^^^  providcd  that  no  grant  of  manors, 
the  Subject,  leascs  or  tenancies  belonging  to  the  Crown,  should 
be  made  for  a  longer  period  than  31  years  or  three  lives. 
Between  this  date  and  the  year  1750,  there  are  records  of  21 
private  Acts  having  been  passed  in  connection  with  settlements, 
the  leasing  powers  in  which  were  inadequate,  and  required  to  be 

(')  Letters  on  the  English,  p.  76. 
(-)  Essay  upon  Ways  and  Means. 

(^)  Social  Life  >n  the  Heirjn  of  Queen  Anne,  vol.  i,  p.  fii.       See  .also  Report 
of  Town  Holdings  Committee  (1890),  App.  16. 
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extended  (').  It  was  not,  however,  till  the  year  1783  that  the 
term  of  99  years  was  authorized  by  Statute,  this  being  the  term 
for  which  powers  of  leasing  were  authorized  in  the  particular 
settlement  which  was  the  subject  of  legislation.  From  this  time 
to  the  present,  the  term  of  99  years  has  become  the  customary 
one  to  insert  in  building  leases  in  the  Metropolis,  and  it  has  also 
found  favour  in  many  provincial  towns. 

Many  explanations  have  been  given  as  to  the  origin  of  this 
term,  the  most  plausible  being  the  following  : 

In  foi-mer  days  lessees  and  mortgagees  in  possession  for  terms 
of  100  or  1,000  years,  frequently  demised  the  whole  or  a  great 
part  of  the  property  at  a  certain  rent,  retaining  the  reversion  of 
the  last  year  of  the  original  term.  This  stipulation  was  made  by 
under-lessees  in  order  to  prevent  their  becoming  bound  to  the 
performance  of  the  tenancy  covenants  contained  in  the  original 
lease,  and  it  was  formerly  necessary  to  the  recovery  of  the  reserved 
rent  by  distress  that  the  reversionary  interest  should  remain  in 
oriffin  of  ^^^^  person  to  whom  the  rent  was  payable.    Reversions 

and°999°Years  ^^  three  days  or  even  one  day  were  thus  usually 
in  Leases.  reserved  on  the  grant  of  derivative  terms,  but  out  of 
terms  of  100  or  1,000  years  the  last  year  was  retained.  The 
practice  gradually  grew  into  a  recognized  custom,  although  the 
reason  for  its  continuance  had  long  since  disappeared  ('^).  The 
idea  has  in  some  few  instances  been  carried  to  a  ridiculous  extent 
in  the  grant  of  leases  for  9,999  years. 

"The  London  99  years^  system",  says  Mr.  Harrison  (^),  "  is 
"  the  outcome  of  an  application  to  houses  of  the  conveyancing 
"  system  of  short  terms  of  years  formerly  used  for  mortgage 
"  transactions,  and  for  securing  jointures  to  widows  and  such  like 
"  purposes,  where  the  object  was  to  confer  as  little  interest  as 
"  possible  on  the  person  in  whose  favour  the  lease  or 

Theory  of  ^  ^  .... 

Mr.  Charles      "  term  of  ycars  was  created.     It  owes  its  origin,  in  a 

Harrison  as  "^  i  i  i  ■  ly 

to  Building  "  great  measure,  to  the  legal  restraints  on  tree 
"  alienation  by  sale  or  long  lease  attached  to  the 
"  bulk  of  the  land  surrounding  the  old  City  of  London — into 
"  Avhich  the  present  Metropolis  was  forced  to  expand — and  which 
"  belonged  then,  as  now,  to  the  Church.  It  is  also  to  some 
"  extent  attributable  to  the  circumstances  that  those  restraints 
"  against  leasing  or  selling  which  were  imposed  by  Parliament 

(1)  A  List  of  these  Acts  is  given  in  the  Report  of  the  Town  Holdings 
Committee  (1887),  Ap]).  5. 

(-)  Notes  and  Queries,  1st  Scries,  vol.  x,  p.  294. 
(")  Paper  on  "Leasehold  Enfranchisement",  p.  29. 
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"  owing  to  the  improvidence  throughout  the  country  generally 
"  of  the  bishops,  prebends,  and  life-occupant  clergy,  and  for 
"  their  protection,  produced  exceptional  evils  in  London,  and 
"  l)revented  leases  being  granted  for  a  longer  term  than  40  years. 
"  When  the  houses  were  worn  out,  they  could  not  be  pulled 
"  down  and  rebuilt,  or  improved,  on  the  ground  that  so  doing 
"would  be  '  waste  ^  as  against  the  person  next  entitled.  For 
"  above  200  years  these  statutable  restraints  remained  irremovable 
''  except  by  special  Acts  of  Parliament,  which  were  granted  only 
•'  to  exceptionally  favoured  persons,  and  as  each  bishop's  or 
"  prebend's  properties  were  required  by  the  ever-increasing  popu- 
"  lation  of  the  Metropolis,  as  sites  on  which  it  was  to  be  housed. '' 
Although  the  greater  part  of  London  has  been  built  on  the 
99  years^  system,  in  the  City  the  term  is  now  usually  80  years 
upon  either  a  renewal  being  granted  or  a  rebuilding 

The  Develop-  <-    c  <_ 

ment  of  authorized.      During  the   50   years  succeeding   1839 

the  99  years'  there  have  been  built  500,852  new  houses,  and 
1,833  miles  ot  new  streets  and  squares  have  been 
formed.  This  gives  an  average  of  10,017  new  houses  and  about 
363  miles  of  new  streets,  &c.,  per  annum.  In  a  recent  address  by 
a  former  President  of  the  Surveyors^  Institution  ('),  it  is  estimated 
that  the  average  number  of  houses  built  in  London  since  1856 
has  been  about  17,000  per  annum,  the  largest  number  in  any 
one  year  being  29,271  in  1881,  since  which  date  building  has 
declined  considerably. 

Outside  the  boundaries  of  the  City,  and  excepting  the  eastern 
and  southern  districts,  which  are  principally  owned  by  small 
freeholders,  the  greater  part  of  London  is  owned  by  a  small 
number  of  ground  landlords,  who  have  adopted  the  99  years' 
system  as  a  means  of  developing  their  property.  The  largest 
estates  are  those  belonging  to  the  Crown,  the  Dukes  of 
Westminster,  Bedford,  Norfolk  and  Portland,  the  Marquises 
of  Camden  and  Northampton,  Earl  Cadogan,  Viscount  Portman, 
Lord  Southampton,  Lord  Amherst  of  Hackney  and  the 
Ecclesiastical  Commissioners  (-). 

Passing  from  the  Metropolis  to  the  provinces,  and  com- 
mencing in  the  North  of  England,  we  will  proceed  to  examine 
the  diflFerent  systems  in  use  in  the  principal  towns  (^). 

(')   Transactions  of  the  purveyors'  Institution,  vol.  sviii,  )).  6. 

(-)  On  this  last  estate  the  tenants  having  unexpired  terms  of  40  years  have 
been  recently  granted  the  ojjtiou  of  converting  their  holdings  into  terms  of  999 
years. 

(")  See  App.  1  of  the  Iteport  (1887)  of  the  Town  Holdings  Committee,  where 
a  detailed  account  of  teniuts  of  261  Enslish  Boroughs  is  furnished. 
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Newcastle,    Gateshead,    Berwick,    South    Shields,    Durham, 

Hartlepool,  Darlington    and   Carlisle    are   built  almost  entirely 

.     ,     on   the   freehold    system,  the   landowners  sellino-  the 

Tenure   in  the       .  .        "^ 

North  of  sites  to  the  builders  for  a  sum  down.      In   Jarrow, 

England.  _  ' 

how^ever,  the  99  years'  system  prevails  to  some  extent. 
Both  in  North  Shields  and  Sunderland  land  is  let  for  building 
subject  to  a  chief  rent,  which  is  fixed  at  about  4  per-cent  on  the 
estimated  capital  value  of  the  land,  and  redeemable  at  25  years' 
purchase.  The  low  price  of  land  in  these  parts  greatly  facilitates 
the  purchase  of  the  land  for  building. 

Freeholds  also  appear  to  be  the  rule  in  the  greater  part  of 
Yorkshire,  the  only  important  towns  under  a  different  system 
being  Sheffield  and  Hudderstield.  The  former  has  been  developed 
entirely  on  the  leasehold  system,  the  term  being  99  years  on  the 

Arundel  Estate  and  from  500  to  900  vears  on  other 

In   Yorkshire.  *' 

estates.  In  Huddersfield,  nearly  the  whole  of  which 
belongs  to  Sir  John  Ramsden,  leases  are  now  granted  for  999 
years.  This  term  has,  however,  only  been  in  operation  since 
1867,  prior  to  which  the  terms  had  been  60  years,  renewable  on 
payment  of  a  fine,  and  subsequently  99  years.  This  town  is  a 
fair  illustration  of  the  advantages  of  the  short  leasehold  system 
under  a  good  landlord. 

In  the  adjoining  county  of  Lancashire  various  systems  are 
to  be  found.  Manchester  has  been  built  almost  entirely 
either    under    leases    for    999    years    or    on    the    chief     rent 

system.     Liverpool,  on  the  other  hand,  is  subject  to 

In  Lancashire.       *'  i  ^      *j 

the  short  leasehold  system,  the  terms  varying  from 
75  to  99  years.  A  large  portion  of  this  city  belongs  to  the 
Corporation,  who  have  no  power  to  lease  for  more  than  99  years ; 
but  their  leases  are  invariably  renew^ed  on  expiration,  fines  being 
exacted  instead  of  increased  rents. 

Both  in  the  Eastern   and   Midland   Counties  the  tenure  of 

urban  land  is,  with  few  exceptions,  freehold.     In  Great  Grimsby, 

where  leasehold  tenure  prevails,  the  option  of  enfranchisement  is 

contained  in  the  leases,  but  is  rarely  taken   advantage  of.     The 

laro;e  towns   of   Birmingham  and   Nottingham   have 

In  the  Eastern     ,  ,       .,  ,  .      ,  ,         ,  ^      ^^ 

and  Midland      becii   ouilt  almost  entirely  on  the  leasehold  system, 

Counties.  ^  r~\  •  n       ^  ^  ^  • 

the  Corporations  or  tliese  boroughs  owning  a  con- 
siderable area,  and  granting  leases  for  75  years  in  Birmingham, 
and  for  99  years  in  Nottingham.  In  Oxford  freeholds  are  rare, 
the  general  rule  being  99  years'  leases,  both  by  the  Corporation 
and  the  colleges.     Some  leases,  however,  exist  on  the  ])erpetual 
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reuenal  system,  the  term  being  40  years,  subject  to  a  fine  of  from 
2^  to  3  years'  rent  at  the  end  of  every  14  years. 

South  of  the  Thames  we  find  a  great  variety  of  tenures.  In 
the  small  towns  freehold  tenure  prevails,  but  at  such  rising  places 
as  Croydon,  Tunbridire  "Wells,  Folkestone,  Hastings,  Briuhton, 
Eastbourne  and  Bournemouth,  the  99  years^  system  is  almost 
,    V   o    XI.     universal.     In  the  two  last-named  towns  the  option 

In  the  South  > 

of  England.  Qf  enfranchisement  is  frequently  granted  in  the  leases. 
At  Brighton,  since  the  year  1820,  all  leases  have  invariably 
contained  this  option,  which  must  be,  and  generally  is,  exercised 
v.'ithin  7  or  10  years,  on  ])aymcnt  of  25  years'  purchase  of  the 
ground  rent.  The  covenants,  wliicli  would  ordinarily  have  been 
contained  in  the  lease,  are  inserted  in  the  conveyance.  In  the 
Isle  of  AVight  three  distinct  systems  have  been  successively 
tried — 99  years  certain,  99  years  determinable  on  the  death  of 
the  survivor  of  three  lives,  and  leases  for  999  or  1,000  years. 
This  last  tenure,  which  is  the  present  one,  also  prevails  in 
Southampton  and  Winchester. 

In  the  West  of  England  various  kinds  of  tenure  are  in  vogue. 
Freeholds  predominate  in  the  large  towns  of  Devonshire  and 
Cornwall,  though  short  leases  are  the  rule  in  Tavistock  and 
Truro.  In  some  places  the  tenure  is  that  of  99  years  determinable 
on  the  death  of  the  survivor  of  three  lives,  but  such  leases  have 
become  very  unpopular  owinp;  to  their  uncertainty  and 

In  the  West.         ^         .■  rn        ^  }  ■  ,  n  i       i 

the  diinculty  or  meeting  the  necessary  fines,  and  they 
are  gradually  dying  out,  being  replaced  by  terras  of  99  years 
certain.  In  Bath  and  Bristol  the  customary  tenure  is  that  of 
freehold  chief  rents,  but  in  the  latter  city  the  Corporation  grant 
leases  for  75  years,  and  the  Bristol  Industrial  Dwellings  Company, 
Limited,  let  their  land  for  terms  of  10,000  years.  Further  north 
freeholds  may  be  said  to  be  universal,  though  on  one  estate  in 
Malvern  leases  of  lives  are  the  custom. 

Passing  on  to  the  Principality  of  Wales,  we  find  that  the 
modern  system  of  tenure  is  of  three  kinds — freehold,  leasehold 
for  years,  and  leasehold  for  lives — the  large  towns  of  Cardiff, 
Swansea,  Merthyr  Tydfil  and  Llandudno  being  all 
under  the  short  leasehold  system,  the  usual  term 
being  99  years.  In  the  quarry  districts  leases  for  lives  were 
formerly  common,  the  term  being  21  or  30  years  determinable 
on  the  failure  of  one  or  more  lives ;  but  recently  terms  of  GO  and 
99  years  have  been  substituted. 
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Having  now  briefly  passed  in  review  all  the  various  systems  of 
tenure  wliicli   exist   in  Eno-land  and  Wales,   we  will 

Summary.  ,  ^  . 

proceed    to    summarize    them   and    to  point   out  the 
features  peculiar  to  each  system. 

1.  Freehold  {absolute  purchase). — This  system  is  only 
prevalent  in  those  parts  of  the  country  where  either  laud  is  cheap 
or  the  tenure  is  regulated  by  local  custom.     It  has  the  advantage 

of   placing    the    tenant    in   the    position    of   absolute 

Freehold  i    i   •  i       ^    i      •  ■• 

(absolute  pur-  owuer  ot  iiis  property,  and  ot  being  under  no  restric- 
tions as  to  the  use  which  he  may  choose  to  make  of  it. 
It  isj  however,  seldom  the  case  that  purchasers  possess  sufficient 
funds  without  having  recourse  to  a  mortgage  on  the  property  ; 
and  it  thus  happens  that  the  interest  which  they  have  to  pay, 
together  with  the  expenses  incident  to  such  a  proceeding, 
frequently  become  a  heavy  burden.  If  the  tenant  erects  a 
building  on  the  land,  he  has  to  borrow  again  at  a  still  higher 
rate  of  interest;  and  in  the  case  of  a  purchaser  who  is  able  to 
pay  for  the  land  out  of  his  capital,  the  disadvantage  exists  that 
under  this  system  his  money  is  locked  up  without  any  immediate 
prospect  of  return. 

2.  Freehold  {Chief  Rent). — Under  this  system  the  purchaser 
of  the  fee-simple,  instead  of  sinking  his  capital  in  the  purchase 
monev,  agrees  to  pay  the  vendor  a  perpetual  annuity  in  the  form 
of  a  rent  charge  secured  on  the  property.  One  of  the  stipulations 
of  the  sale  is  that  the  purchaser  shall  build  houses  upon  the  land 
of  the  aggregate  annual  value  of  at  least  double  the  amount  of 
the  rent  charge.  In  default  of  payment  of  the  annuity,  the  owner 
Freehold  ^^  ^^^^  cliicf  rcut  Can  collcct  the  rents  from  the 
(Chief  Rent),  purchaser's  tenants  and  thus  recoup  himself ;  and  if 
the  chief  rent  remain  in  arrear  for  the  time  named  in  the  con- 
veyance (generally  two  years),  he  can  take  back  the  land  he  sold, 
together  with  all  buildings  thereon,  and  keep  them  as  his  own 
property.  The  chief  rent  is  a  rent  which  is  received  from  the 
land,  and  the  owner  of  the  chief  rent  is  a  distinct  person  from  the 
owner  of  the  property,  which  can  only  be  mortgaged  subject  to 
the  chief  rent.  This  system  gives  a  distinct  advantage  to  the 
builder,  as  by  it  he  obtains  the  freehold  without  having  to  find  a 
large  sum  to  pay  down  for  it,  and  he  has  thus  more  capital 
to  devote  to  his  business.  It  is,  however,  liable  to  become 
extremely  complicated  through  the  creation  by  the  purchaser  of 
sub-chief  rents,  which  together  exceed  the  chief  rent  payable  to 
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the  landlord.  In  such  a  case  every  house  is  liable  to  the  payment 
of  the  whole  of  this  excess  to  the  original  landlord,  as  well  as  of 
the  second  chief  rent  to  the  purchaser;  and  the  existence  of  these 
complications  often  involves  trouble  and  expense  in  determining 
the  title  to  houses  built  on  this  system.  Another  objection  to 
this  system  is,  that  as  money  tiuctuates  in  value  in  the  course  of 
long  periods  of  time,  so  it  may  happen  that  the  amount  of  the 
chief  rent  fixed  at  one  period  exceeds  or  approaclies  closely  to  the 
amount  of  the  rack  rents,  which  have  been  fixed  at  another 
period,  thus  throwing  a  considerable  loss  on  the  purchaser  of  the 
freehold  ('). 

3.  Long  Leasehold. — The  terms  for  which  long  leases  are 
usually  granted  under  this  system  range  from  200  to  1,000  years, 
the  most  common  term  being  999  years.  In  practice  there  is  very 
little  difference  between  this  tenure  and  the  preceding  one,  except 
Loh"  ^^'^^  '■^^  former,  being  personal  property  (-),  devolves  in 

Leasehold.  p^gg  qI^  intcstacy  on  the  representatives  of  the  tenant 
instead  of  upon  the  heir,  and  this  circumstance  gives  greater 
facilities  for  determining  the  title  to  the  property.  A  reversion 
attaches  to  this  tenure  at  the  termination  of  the  lease,  but  it  is 
practically  of  no  value  owing  to  the  great  length  of  time  which 
must  elapse  before  it  can  be  realized. 

J'.  Short  Leasehold. — This  system  is  used  exclusively  in  the 
creation  of  building  leases,  the  term  generally  varying  trom  -lO  to 
99  yeai's.  The  nature  of  the  contract  entered  into  on  the  grant  of 
a  building  lease  is,  that  the  tenant  shall,  within  a  specified  time, 
erect  a  certain  number  of  houses,  the  rack  rents  of  which  shall 
not  be  less  than  the  amount  agreed  upon,  and  that,  during  the  term 
of  the  lease,  he  shall  pay  a  fixed  ground  rent  to  the  owner,  as  well 
as  all  rates  and  taxes  which  may  become  cliargeable  in  respect  of 
the  property.  Covenants  are  inserted  in  the  lease  which  bind  the 
tenant  to  keep  the  premises  in  repair,  to  pay  the  insurance 
premiums  as  they  fall  due,  to  observe  certain  conditions  as  to 
tenancy  or  the  carrying  on  of  particular  trades,  and  on  the 
expiration  of  the  term,  to  give  up  the  land  with  all  buildings 
Short  upon     it,    free    from    dilapidations,    to     the    lessor 

Leasehold.  q^.  ]jjg  succcssors.  On  some  estates  the  option  of 
enfranchisement   mav  be  exercised  during  the  first  few  years  of 


(1)  1,000  Answers  to  1,000  Questions, ^fo\.\,\\\b6;  Town  Holdhgs  (C&sseW), 
vol.  i,  p.  22. 

(-)  For  reason  of  Leasebokls  being  Personal  Property  see  Digby,  Hi  start/  of 
the  Law  of  Real  Property,  ch.  v,  §  1. 
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the  lease^  the  price  being  regulated  by  the  ground  rent  ('). 
Under  this  system  the  houses  or  other  buildings  are  erected  under 
the  supervision  of  the  landowner's  surveyor,  and  the  lease  is  not 
granted  until  he  is  satisfied  that  the  terms  of  the  agreement  have 
been  carried  out.  It  is  usual,  in  practice,  to  apportion  com- 
paratively high  ground  rents  to  the  houses  first  built  in  order  to 
secure  the  total  rent  as  early  as  possible,  the  subsequent  houses 
being  subject  to  a  ground  rent  of  decreasing  amount,  which,  in 
the  case  of  the  last  house,  is  merely  nominal;  and  it  thus 
frequently  happens  that  two  houses  of  equal  value  ai'e  subject  to 
ground  rents  widely  differing  in  amount  (-). 

5.  Leases  for  Lives. — The  usual  term  of  leases  of  this  class  is 
that  of  the  survivor  of  three  lives  who  are  named  by  the  tenant 
and  inserted  in  the  lease  with  the  option  of  renewal  on  the  failure 
of  each  life  by  payment  of  a  fine.  The  tenure  is  freehold,  and 
hence  greater  than  that  of  a  leasehold  even  for  1,000  years.  It 
is  subject  to  a  low  rent  called  a  conventionary  rent,  but  to  this 
Leases  for  payment  should  be  added  the  premium  for  the  insurance 
Lives.  of  ^\^Q  lives  in  order  to  provide  the  fines  as  they 
become  due.  The  lives  chosen  are  generally  young  and  healthy, 
being  frequently  members  of  the  lloyal  Family,  who  are  easily 
traced  through  life.  The  system  has  been  condemned  as  being- 
productive  of  bad  building  and  dilapidated  houses  (^),  and  is 
gradually  becoming  obsolete,  renewals  being  now  seldom  granted. 

6.  Beneficial  Leases. — These  were  formerly  granted  by 
Ecclesiastical  Corporations,  both  in  conjunction  with  lives  and 
terms  of  years,  and  also  for  terms  only.  The  tenure  was  for 
terms  of  21,  30  or  40  years,  or  for  three  lives,  renewable  every 
Beneficial  ^'  ^^  ^^"  ^^  years,  or  ou  thc  failure  of  each  life. 
Leases.  They  Originated  in  the  days  when  rents  were  fixed,  and 
payable  partly  in  money  and  partly  in  wheat  and  malt.  When 
changes  took  place  in  the  relative  value  of  money  and  corn  to  the 
disadvantage  of  the  corporations,  they  adopted  the  method  of 
levying  fines  on  renewal  in  order  to  recoup  themselves  for  the 
loss,  and  the  custom  has  prevailed  ever  since  {f).  In  the  mining 
property  formerly  belonging  to  the  See  of  Durham,  the  terms  of 

(')  This  option  is  common  in  Eastbourne,  Brighton,  Wortliing,  Christcliurcli, 
Walsall,  Westward  Ho!  and  Carlisle.  A  draft  of  a  lease  granted  on  the 
Devonshire  Estate  at  Eastbourne  is  given  by  Woodfall,  Law  of  Landlord  and 
Tenant,  p.  948. 

(")   Underbill,  Leasehold  Enfranchisement,  p.  39. 

P)  See  Mr.  Nott's  evidence  before  Town  Holdings  Committee  (1888), 
14,149-51. 

(■•)  Rogers,  Sistory  of  Agriculture  and  Prices,  yo\.  i,  p.  25,  and  vol.  v,  p.  805. 
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the  leases  were  generally  21  years  or  three  lives,  renewable  by 
payment,  either  of  a  fine,  or  of  an  annual  rent  contingent  to  some 
extent  upon  the  quantity  of  coal  worked  during  the  year  from  the 
mines  forming  the  subject  of  the  lease.  Ecclesiastical  leases 
contained  few,  if  any,  covenants  or  restrictions,  and  seldom  any 
reservations  but  those  of  timber,  mines  and  quarries.  Upon  the 
appointment  of  the  Ecclesiastical  Commissioners  in  1835  this 
body  at  once  refused  to  renew  these  leases,  which  were  allowed  to 
run  out  their  terms.  Subsequently,  leaseholders  were  empowered 
to  acquire  the  freehold  of  their  holdings  on  most  advantageous 
terms. 

7.  Occupation  Leases. — These  are  for  the  most  part  granted 
for  terms  of  3,  7,  or  21  years.  Houses  let  for  a  term  of 
three  years  are,  as  a  rule,  held  under  an  agreement  for  a 
lease,  this  term  being  exempted  from  the  operation  of  the 
Statute  of  Frauds,  which  required  all  leases  to  be  granted  by 
deed.  Shops  and  mansions  are  usually  let  for  terms  of  21 
years,  a  clause  being  generally  inserted  giving  the  tenant  the 
Occupation  Option  of  terminating  his  lease  at  the  end  of  7  or  14 
Leases.  years.  Comparatively  few  occupation  leases  are  held 
direct  from  the  freeholder  or  even  the  original  leaseholder,  it 
being  not  unfrequently  the  case  that  three  or  four  intermediaries 
stand  between  the  owner  of  the  fee-simple  and  the  occupier.  It 
sometimes  happens  that  at  the  expiration  of  a  building  lease  the 
freeholder,  on  coming  into  possession  of  the  house,  oflFers  the 
occupying  tenant  a  repairing  lease  for  a  term  varying  from  14  to 
40  years,  on  condition  that  the  tenant  will  undertake  to  make  a 
stipulated  outlay  upon  repairs  and  improvements,  a  reduction  of 
rent  being  granted  in  consideration  of  the  due  performance  of 
the  contract  ('). 

8.  Ayricultural  Leases. — These  are  altogether  different  in 
character  from  any  of  the  preceding,  and  have  been  made  the 
subject  of  special  legislation.  They  are  never  granted  for  a 
longer  term  than  21  years,  and  are  usually  held  from  year  to  year. 
Agricultural  ^"ith  few  cxccptious,  it  is  customary  to  renew  them  to 
Leases.  j^  good  tenant  without  raising  the  rent,  and  in  Lincoln- 
shire, as  well  as  in  a  few  other  districts,  a  custom  of  tenant  right 
prevails  by  which  the  outgoing  tenant  can  by  virtue  of  established 
usage  claim  from  the  landlord  or  his  successor,  repayment  in 
certain   definite  proportions   of  the  cost   of  improvements    of   a 

(!)  Mr.  Bonnie's  evidence  (1887)  11,223-39. 
VOL.   XXX.  2     F 
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specified  kind,  which  he  may  have  made  during*  the  last  years  of 
his  tenancy,  and  the  benefits  of  which  his  removal  prevents  him 
from  enjoying.  A  similar  right  has  recently  been  conferred  on 
tenants  throughout  the  country,  under  the  provisions  of  the 
Agricultural  Holdings  Act,  1883  {^). 

9.  Copijholds. — This  species  of  property  still  retains  most  of 
its  original  features,  which  have  been  already  briefiy  described. 
Modern  copyholds  may  be  considered  as  belonging  to  one  of  two 
classes — (1)  Those  in  which  the  tenure  is  at  the  will  of  the  lord, 
and  of  a  burdensome  character  by  reason  of  the  extraordinary 
claims  in  the  form  of  hei'iots  and  fines  which  are  incident  to  the 
tenure;  and  (2)  Those  in  which  the  tenure  is  on  the  contrary 
light,  the  quit-rents,  fines,  suits  and  services  being  all  nominal 
and  of  a  fixed  amount.  In  this  latter  class  the  tenants 
can  without  license  build,  and  obtain  building  materials 
for  the  purpose  within  their  respective  tenements;  and  further, 
they  are  able  to  demise  for  any  number  of  years,  and  in  some  parts 
of  the  country  may  sell  minerals  to  the  exclusion  of  the  lord.  As 
an  illustration  of  the  small  amount  of  quit-rent  payable  under  this 
tenure,  it  may  be  mentioned  that  in  one  instance  the  copyholder 
receives  from  his  sub-tenants  a  rental  of  about  .€6,800  per  annum, 
while  the  whole  of  the  quit-rent  that  he  pays  to  the  lord  amounts 
to  not  more  than  £4. 14^.  h^d.  (-)  In  November  1891,  the  Council 
of  the  Central  and  Associated  Chambers  of  Agriculture  unanimously 
resolved  that  copyhold  tenure,  having  ceased  to  serve  any  useful 
purpose,  was  injurious  to  industry,  and  should  be  extinguished 
upon  equitable  terms. 

During  the  present  century,  and  particularly  within  the  last 
50  years,  legislation  has  eff'ected  much  towards  facilitating  the 
transfer  of  land,  and  has  also  enlarged  the  powers  of  ecclesiastical 
and  other  corporate  bodies,  as  well  as  of  the  holders  of  land  under 
settlement;  and  in  the  various  measures  that  have  been  passed 
within  recent  years  many  useful  and  necessary  reforms  have  been 
introduced.  The  subject  is,  however,  an  extremely  complex 
and  difficult  one,  and,  hence,  progress  on  sound  and  equitable 
principles  must  necessarily  be  gradual  and  cautious. 

Among  the  legislative  reforms  of  the  present  century  may  be 

(*)  See  Rogers,  Art.  on  "Tlie  History  of  Rent"  in  Contemporarti  Review, 
April  1880,  in  which  he  traces  the  progress  of  these  tenancies  from  the  reign  of 
.Tames  I. 

('-)  Woodcock,  Note  on  the  Copyhold  of  the  Manor  of  Cb'theroe  in  Re])ort  of 
Town  Holdings  Committee  (1887),  App.  2. 
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Modern  mentioned  the  Municipal  Corporation  Acts^  1835  and 

^fcS°"  1882,  the  Ecclesiastical  Leases  Acts,  1842  and  1858, 
Land  Tenure,  ti^.  Lands  Clauses  Consolidation  Act,  1845,  the 
Settled  Estates  Acts,  1856  and  1877,  Lord  St.  Leonards'  Act, 
1859,  the  Conveyancing  Act,  1881,  the  Settled  Land  Act,  1882, 
the  Airricnltural  Holdinss  Act,  1883,  and  the  Housing  of  the 
Working  Classes  Act,  1890.  L'nder  these  Acts  the  jjowers  of 
corporations  and  tenants  under  settled  estates,  for  the  purpose  of 
granting  leases,  have  been  considerably  extended;  relief  from 
forfeiture  of  a  lease,  owing  to  some  breach  of  a  C(»venant  by 
the  lessee,  has  been  provided  for;  tenants  under  agricultural 
leases  have  been  accorded  compensation  for  unexhausted  improve- 
ments; and  local  authorities  have  acquired  increased  powers  to 
purchase  sites  and  to  grant  leases  for  the  erection  of  artizans' 
dwellings  and  model  lodging  houses.  The  various  Acts  relating 
to  copyholds,  and  providing  for  their  compulsory  enfranchisement 
at  the  instance  of  either  the  lord  or  the  tenant,  have  greatlv 
facilitated  the  extinction  of  this  obsolete  form  of  tenure. 

In  addition  to  these  and  many  other  Acts,  the  subject  of 
Royal  leasehold  tenure  has  engaged  the  attention  of  several 

Commissions.  Royal  Commissious,  such  as  those  on  Church  Leases 
in  1839,  on  Episcopal  Capitular  Revenues  in  1849,  on  Agriculture 
in  1880,  and  on  the  Housing  of  the  Working  Classes  in  1884. 
It  was  also  the  main  subject  of  enquiry  by  the  Select  Committee 
of  the  House  of  Commons  on  Town  Holding.s,  appointed  in  1886, 
whose  report  was  published  in  1889. 

II. — The  Enfranchisement  of  Leaseholds. 

During  the  last  ten  years  an  agitation  of  a  political  nature 
has  arisen,  having  for  its  main  object  the  acquisition  by  urban 
leaseholders  possessing  a  substantial  interest  in  their  holdings,  of 
statutory  powers  for  the  purchase  of  the  fee-simple  upon  terms 
which  shall  be  fair  and  equitable  to  both  parties.  With  this 
object  in  view  various  schemes  have  been  put  forward,  and 
the  subject  has  been  repeatedly  discussed  both  in  the  House  of 
Commons  and  at  public  meetings  held  in  different  parts  of  the 
country. 

In  1883  a  society  called  the  Leaseholds  Enfranchisement 
Association  was  formed  for  the  purpose  of  obtaining  for  lease- 
holders: (1)  Compulsory  power  either  of  purchasing  the  freehold 
of  their    property    by    payment    of    a    lumj)    sum    down,    or    of 

2   F  2 
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converting  the  ground  rent  into  a  per})etual  rent  charge;  and  (3) 
Compensation  for  permanent  improvements  effected  bv  tenants 
TheLeasehoids  t^^^^'ii^r  their  occupancY  (^).  This  society,  which  has 
ment^As^octa-  ^""^^^^  presided  over  successively  by  Mr.  Henry 
t'°°'  Broadhurst  and   ]Mr.   H.  L.  W.  Lawson,   M.P.,    has 

published  and  circulated  many  pamphlets  pointing  out  the 
defects  which,  it  is  asserted,  are  inherent  to  the  short  leasehold 
system,  and  alleging,  on  the  strength  of  evidence  obtained  on 
behalf  of  the  society,  that  this  system  is  radically  and  irretrievably 
unsound,  and  that  the  only  means  by  Avhich  any  substantial 
benefit  can  accrue  to  the  inhabitants  of  urban  districts,  is  the 
universal  adoption  by  Act  of  Parliament  of  the  freehold  purchase 
system. 

To  effect  such  a  change  in  the  law  as  is  desired  by  the 
society,  three  Bills  have  been  promoted  by  the  council  and 
_        ,  introduced  into  the   House  of  Commons.     The  first 

Proposed 

legislation.  gj}]^  which  lias  been  an  annual  one  ever  since  the 
society  was  formed,  seeks  to  obtain  the  enfranchisement  of  lease- 
holds, in  cases  where  at  least  20  years  of  the  lease  remain  unexpired; 
the  second  relates  to  compensation  for  improvements  effected 
during  the  tenancy;  and  the  third  has  for  its  object  the  acquisition 
of  the  freehold  of  sites  occupied  by  Nonconformist  chapels. 

Up  to  the  present  time,  however,  all  the  efforts  towards 
legislation  in  this  dii'ection  have  been  unsuccessful  owing,  as 
might  be  expected,  to  a  strong  opposition  in  the  House  of 
Commons.  The  opponents  of  the  movement  may  be  divided  into 
four  distinct  classes  :  (1)  The  ground  landlords,  who  naturally 
obiect  to  being  compelled  to  part  with  their  property  even  iu 
exchange  for  compensation.  (2)  The  bulk  of  the  Conservative 
party,  who  see  no  necessity  for  such  a  sweeping  change 
Enfranchise-  in  the  law.  (3)  A  Considerable  portion  of  the  pro- 
fessional and  mercantile  classes,  who  regard  any 
measure  which  interferes  with  the  principle  of  free  contract 
between  man  and  man  as  economically  unsound.  (4)  The 
advocates  of  Land  Nationalization  and  of  other  socialistic  reforms, 
who  contend  that  the  proposed  legislation  will  fail  to  achieve  the 
objects  for  which  its  supporters  are  striving,  and  further,  that  the 
idea  of  individual  ownership  in  land  is  in  itself  an  evil,  which 
the  multiplication  of  freeholders  will  only  tend  to  perpetuate  (-'). 

(1)  For  an  extendal  list  of  the  objects  of  this  Society  see  Report  of  Town 
Holdings  Committee  (1887),  App.  1. 

(-)  See  Fahian  Tract,  No.  22,  "  The  Truth  about  Leasehold  Enfranchisement." 
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The  following  arguments  have  been  adduced  tor  and  against 
the  principle  of  leasehold  enfranchisement : 

For  the  principle  : 

1.  The  leasehold   system  has  not   been  developed  by  the 

action  of  free  economic   forces,  but  is  the  outcome 

Arguments  in  i   •    i      i  .> 

favour  of  ot   legal  rcstramts,  which  nave,  tor  many  centuries. 

Leasehold  .  i         i     i     i  i    i 

Enfranchise.        becu    HI    operation    over  land   liekl   by  corporations 

ment.  ,  , 

or  under  settlement. 

2.  Under   this    system    the    ground   landlord    reaps    the 

entire  benelit  of  the  "  unearned  increment "  which 
has  accrued  through  the  etforts  of  the  community, 
and  to  which  he  has  not  contributed  his  share. 

3.  It  discourages  thrift  in  the  working  classes,  who  have 

no  inducement  to  save  sufficient  money  to  purchase 
their  houses. 

4.  It    is    the    direct     cause     of    jerry    building,    and    of 

dilapidated  houses  towards  the  end  of  a  lease,  the 
lessee  having  no  permanent  interest  in  the  property. 

5.  Under  the   existing    system   the    tenant    derives   very 

little  benefit  from  any  improvements  he  may  make 
during  the  last  few  years  of  his  term,  on  the 
expiration  of  which  he  is  obliged  to  pay  a  higher 
rent  for  renewal,  in  consequence  of  the  enhanced 
value  of  the  premises  resulting  from  such  improve- 
ments. 

6.  The    restraining    covenants    contained     in     leases    are 

frequently  vexatious  and  burdensome,  especially 
those  relating  to  dilapidations  on  the  expiration  of 
the  lease. 

Against  the  principle  : 

1.  The  supervision  exercised  by  the  freeholder  on  granting 

a  lease,  and  the  covenants  under  which  a  building  is 
against  ercctcd    and    kept    in     repair,    have    proved    highly 

Leasehold  i  .    •    i  i  i     ■  ■  i 

Enfranchise-  beneticial  to  the  property,  and  m  comparing  nouses 
built  on  the  freehold  and  leasehold  systems  the 
former  is  at  a  disadvantage  in  this  respect. 

2.  Under  the  leasehold  system  estates  and  towns  have  been 

developed  to  an  extent  that  would  have  been  quite 
impracticable  if  the  builder  had  been  obliged  to  lock 
up  his  capital  in  the  purchase  of  the  freehold. 
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3.  The  real  benefits  of  enfranchisement  would  be  obtained, 

not  by  the  occupier,  but  by  the  middleman,  who  is  to 
blame  for  all  the  evils  incident  to  the  system,  since 
in  very  rare  instances  does  the  occupier  happen  to 
be  the  actual  leaseholder. 

4.  Compulsory  enfranchisement  would  set  aside  existing 

contracts,  and  would  thus  inflict  great  hardship  on 
the  owners  of  ground  rents  and  reversions,  which  are 
held,  to  a  considerable  extent,  as  investments  by 
hospitals,  colleges  and  insurance  companies. 

5.  The    evils    attributed    to    the    leasehold    system    are 

exaggerated  and  exist  only  in  isolated  cases,  and  the 
disadvantages  arising  from  depreciation  can  be  readily 
provided  against  by  the  creation  of  a  sinking  fund  at 
the  commencement  of  the  lease. 

6.  The  amount  of  compensation  payable  to  the  owner  of 

the    reversion    would,   in    most    cases,    be    extremely 

difficult  to  assess,  es})ecially  if  the  ground  rent  formed 

the   basis    of   the    calculation,    and    disputes   would 

constantly  arise  causing  annoyance  and  litigation. 

Before    examining    these    arguments     in    detail,    it    will    be 

convenient   to   give  a  brief  summary  of  the  various  attempts  at 

legislation  which  have  been  made  since  the  subject  first  engaged 

the  attention  of  Parliament. 

The    Bill    promoted    by    the    Leaseholds    Enfranchisement 

Association  was  first  introduced  into  the  House  of  Commons  in 

1883.      Its  principal   provisions  are  that,  in  the  case  of  leases 

having  an  unexpired  term  of  20  years  (including  sub-leases)  and 

all   leases    for    lives,  the    lessee    shall  be  entitled  to 

Bill  promoted  . 

by  the  purchase    the    reversion    on    terms   to    be    mutually 

Leaseholds  En-     ^  .  ... 

franchisement    au;rced  upoii  (').     Ill  tlic  cvcut  of  disuutcs  arising,  the 

Association.  ^.  ,   •    i  ,         ,  <■  ,  • 

price — which  may  be  by  way  oi  rent  charge — is  to 
be  fixed  by  the  County  Court  judge  of  the  district  in  which 
the  property  is  situated.  The  Bill  contains  clauses  relating  to 
settled  land  and  to  leases  held  by  trustees,  as  well  as  statutory 
forms  of  conveyance  and  of  notice. 

In  1884  a  Bill  on  similar  lines  was  introduced  by  Lord  Randolph 
Churchill.  The  unexpired  term  was  extended  to  21  years,  and  the 
machinery  to  be  employed  for  settling  disputes  was  to  be  the  County 
Court  when  the  annual  value  of  the  land  did  not  exceed  £50,  and 

(')   As  introduced  in  February  18'J3  this  Bill  includes  all  leases  not  held  at  a 
rack  rental. 


1893.]        the  Ta.eatiun  of  Ground  Rents  (A.  \V.  Takx).  131 

^    ,  arbiti-atioii  under  the  pi-ovisions  of  the  Lands  Clauses 

Lord  Randolph  .... 

churchiU's        Consolidation    Act.    18 i5,    when    the    annual    value 

Bill.  ^ ., 

exceeded  j&oO.  The  amount  of  compensation  was  to 
be  taken  as  the  sum  which  the  property  would  fetch  if  sold  at 
auction,  with  an  addition  of  10  per-cent  less  the  value  of  the 
interest  of  the  leaseholder  therein.  Allowance  for  improvements 
by  the  leaseholder  was  to  be  made  only  when  the  consent  of  the 
reversioner  had  been  obtained.  This  Bill,  which  was  restricted  to 
England  and  Wales,  was  withdrawn  without  discussion,  and  has 
not  since  been  introduced. 

In  the  following  session  a  liill  was  brought  into  the  House 
of  Commons  by  Mr.  Daniel  Grant,  with  the  object  of  enfran- 
chising leasehold  building  land.  It  contained  provisions  for  the 
Mr.  Grant's  purchase  of  the  fee-simple  in  future  leases  by  the 
^^'  lessee    upon    his    giving    six    months'    notice    of    his 

intention  to  do  so,  property  under  settlement  being  included. 
The  purchase  money  was  to  be  an  amount  equal  to  25  years  of 
the  annual  ground  rent  reserved  on  the  lease.  This  Bill  was  also 
withdrawn. 

The  ne.xt  attempt  towards  enfranchisement  was  made  in  1887 
by  Colonel  Hughes,  a  Conservative  member.  His  Bill  applied  to 
leases  held  at  a  ground  rent  of  not  more  than  half  the  net  annual 
rateable  value  of  the  property,  and  having  at  least  20  years  to 
run,  as  well  as  to  all  leases  for  lives.  Tables  were  appended 
showin<>;  the  amcnint  of  compensation  to  be  paid  to 

Colonel  ^  '■  . 

Hughes's  the    ground    landlord,   such    tables    being    calculated 

Bill.  ,  ^  ,  _  .  1-1 

throughout  at  o  per-cent  interest,  and,  in  the  case  ot 
leases  for  lives,  the  rate  of  mortality  being  that  of  the  Government 
Tables  (male  and  female).  Table  1  indicated  the  number  of 
years'  purchase  to  be  paid  for  a  ground  rent  of  j£l  per  annum  under 
a  lease  having  an  unexpired  term  ranging  from  20  to  100  years. 
Table  2  gave  the  present  value  of  a  perpetual  annuity  of  £\, 
payable  after  the  expiration  of  20  years  and  upwards.  Table  3 
contained  the  present  value  of  a  reversion  of  £\,  due  at  the 
end  of  21  years  and  upwards.  In  Table  ^  the  expectation  of  life 
from  age  0  to  49  (male  and  female)  was  shown. 

The  lucidity  of  the  process  to  be  followed  may  be  judged  from 
the  instructions  appended  to  Table  4:  "To  ascertain  the  value  of 
"  a  freehold  interest  in  a  lease  for  a  life  or  lives,  ascertain  the 
"  expectation  of  life  by  the  above  table  for  the  life  (or  the  youngest 
"  life  if  more  than  one)  of  the  person  or  persons  on  whose  life  or 
"  lives  the  lease  is  determinable,  and  assume  the  year's  expectation 
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"  to  be  a  term  of  yeavs  ; — thus,  -i9  years  of  age  is  for  one  male 
"  equal  to  20  years  uuexpired  term, — aud  ascertain  the 

Instructions  ^  '  n        ^  n  i 

as  to  the  "  present    value    or    the    srouud   rent    tor   years     by 

Tables  *"  . 

appended  '•  Table  1,  thcu  add  the  value  of  the  reversion  by  the 

"^  second  table.  In  the  case  of  a  lease  for  years 
''  dLtcrminable  on  a  life  or  lives,  the  value  of  the  ground  rent  is 
"  to  be  ascertained  by  Tables  1  or  4,  calculated  by  that  table 
"  which  gives  the  fewest  number  of  years  unexpired  or  expected 
"  duration,  and  the  value  of  the  reversion  is  to  be  ascertained  by 
"  Table  2,  aud  when  the  two  amounts  are  added,  that  is  the 
'■  value  of  the  freeholder's  interest.^' 

Provision  was  made  in  the  Bill  for  the  purchase  money  to  be 

])aid  by  way  of  rent  charge,  "equal  to  five  pounds  per-cent  per 

"  annum  upon  the  value  of  the  2:round  rent  purchased 

Provisions  for  ,  iiiit  i     f        '~ 

Purchase  by      "  iroui  the  freeholder,  and  four  pounds  per-cent  per 

way  of  Rent  ,  ^  •  i ,        t 

Charge  and  for   "  anuum  upou  the  valuc  ol  the  reversion.       Incase 

Compensation.         ^      t  i 

ot  dispute  the  amount  of  compensation  was  to  be 
settled  in  the  same  manner  as  in  Lord  Randolph  Churchill's  Bill, 
the  appended  tables  being  taken  as  the  basis  of  the  calculations. 

An  annual  Bill,  called  the  Occupying  Tenants'  Enfranchise- 
ment Bill,  has  also  been  before  Parliament  at  the  instance  of 
another  Conservative  member,  Mr.  Bartley.  It  provides  that 
every  occupying  tenant  holding  a  lease  of  his  premises,  with 
certain  exceptions,  and  having  an  unexpired  term  of  20  years, 
shall  be  entitled  to  purchase  the  freehold  of  his  house,  shop, 
chapel,  Szc,  at  a  price  to  be  fixed  by  the  County  Court,  or,  in  the 
event  of  difficulties  arising  as  to  title,  by  way  of  a  rent  charge 
Mr.  Bartiey-s  ^4^^^1  to  four  per-ccut  ou  the  purchasc  money.  Any 
^'^'  freeholder  so  selling  by  compulsion  may  require  the 

Municipal  Corporation  or  County  Council  or  other  local  authority 
to  purchase  the  adjacent  property  belonging  to  him,  at  a  price 
to  be  settled  either  by  a  professional  valuer  or  by  a  juryj  and  the 
j)roperty  purchased  in  this  manner  shall  be  ofiered  for  sale  to  the 
occupiers,  who  may  thus  purchase  their  dwellings  at  such  prices 
as  in  the  aggregate  shall  cover  the  entire  cost  of  the  transaction. 
The  purchase  money  may  be  paid  either  in  a  lump  sum,  or  by  a 
sinking  fund  spread  over  15  years  at  four  per-cent  interest,  or  by 
a  perpetual  rent  charge  as  before.  Occupiers  not  purchasing 
will  remain  tenants  of  the  local  authority.  Certain  restrictive 
covenants  in  the  original  lease  are  to  be  annulled  on  purchase, 
but  the  remaining  and  more  important  covenants  are  to  be 
enforced  by  the  local  authority. 
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In  1888  Sir  Edmuiul  Lcchmere  brought  in  a  Bill  to  provide 

for    the    conversion    of    leases    for    lives    into   leases    for    years, 

by  means  of  the  machinery  of   the   County  Court.      The  term 

of   years   to  be   substituted    in  the    lease  was    to    be 

Sir  Edmund  .  *  , 

Lechmeres       estimated    iu   the    foUowins;    manner :    " The   actuary 

Bill 

"  to  the  Treasury  shall  calculate  the  ])robablc  future 
"  duration  of  such  lease  from  the  date  of  notice,  having  regard  to 
"  the  tables  showing  the  expectancy  of  life  for  the  time  being  in 
"  use  in  Her  Majesty's  National  Debt  Office,  and  shall  thereupon 
"  certify  to  the  Registrar  in  writing  the  probable  future  duration 
"  of  such  lease.'' 

Mr.  Lawson's  Town  Holdings  Bill  contained  various  pro- 
visions for  carrying  out  the  recommendations  of  the  Select  Com- 
„  mittee  as  to  compensation  for  tenants'  improvements. 

Mr.  Lawson's  .  . 

Town  Holdings  Disputcs  wcrc  to  bc  Settled  by  a  referee  appointed 
under  the  Arbitration  Act,  1889,  or  by  the  Local 
Government  Board.  The  procedure  adopted  was  taken  from  the 
Agricultural  Holdings  Act,  1883. 

Mr.  John  Ellis's  Places  of  Worship  Sites  Bill  was  before  the 
Mr  Eiiiss  House  of  Commous  in  1890.  Its  object  was  to 
Worship^  acquire  sites   for  places  of  worship  upon  a])plication 

Sites  BUI.  being  made  to  the  owner  of  the  land  required  for  the 
proposed  site,  by  not  less  than  20  householders.  In  the  event  of 
the  owner  failing  to  grant  the  site  within  six  months,  a  memorial, 
together  with  the  sum  of  £100,  was  to  be  lodged  with  the  County 
Court.  The  Court  was  then,  after  taking  into  consideration  all 
the  circumstances  of  the  case,  to  determine  whether  the  site  was 
necessary,  and  whether  the  acquisition  would  not  injure  the 
adjoining  property. 

The    Places   of  Worship    Enfranchisement    Bill,    which    was 

introduced  by  Mr.    S.   T.  Evans    into  the   House   of   Commons 

during  the  sessions  of  1890  and  1891,  provided  that 

Mr.  Evans'  „  i  •     ■  i       i  i         i  i     i 

Places  of  trustees  01    a  religious    body  should  nave  power  to 

Enfranchise-  pui'chase  the  freehold  of  the  chapel,  school,  or 
minister's  house,  together  with  the  buildings  and 
lands  attached  thereto,  of  which  they  held  the  lease  or  tenancy. 
The  amount  of  the  purchase  money,  in  case  of  disagreement,  was 
to  be  settled  by  the  County  Court.  After  a  sharp  debate  in  the 
House  of  Commons  on  22  April  1891,  the  Bill  was  read  a 
second  time,  but  was  subsequently  withdrawn. 

In  all  these  Bills  there  is  much  to  criticize,  and  especially  is 
this  the  case  with  the  provisions  contained  in  the  Bills  of  Colonel 
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Hughes  and  Sir  Edmund  Leclimere,  which  rehitc  to  the  conversion 
of  leases  for  lives,  in  the  one  case  into  freeholds,  and  in  the  other 
Criticism  of  ^^^^°  Icases  for  ycars.  In  the  first  place,  the  adoption 
with  leases^  °^  ^^^  expectation  of  life  as  a  basis  of  conversion 
for  Lives.  cauuot  be  regarded  as  actuarially  sound.  As  is  well 
known  by  all  students  of  life  contingencies,  the  number  of  com- 
plete years  in  the  average  duration  of  life  after  a  specified  age  is 
not  the  equivalent  for  the  term  of  a  life  of  that  age,  and  in  the 
event  of  more  than  one  life  being  involved,  as  in  the  great  majority 
of  such  leases  would  be  the  case,  the  analogy  fails  completely,  and 
the  tables  are  useless.  Nor  is  the  Government  Experience  Table  a 
suitable  one  for  general  use,  unless  the  lives  happen  to  be  of  an 
advanced  age — a  highly  improbable  circumstance,  having  regard 
to  the  practice  of  selecting  very  young  lives  for  such  })urposes. 

A  better  mode  of  estimating  the  value  of  the  unexpired  terms 
of  such  leases  would  be  to  make  the  Institute  of  Actuaries^  H^^ 
Table  the  basis  of  calculation,  and  to  assume  a  rate  of  interest 
throughout  not  greater  than  85  per-cent.  Proper  annuity-values 
could  then  be  deduced  for  any  number  of  lives  by  a  mathematical 
process,  such  as  Lubbock's  formula.  Having  obtained  these 
values,  it  would  then  be  easy  to  determine  the  equivalent  term  of 
years,  which  should  be  substituted  in  the  leases.  It  would 
probably,  however,  be  a  matter  of  some  difficulty  to  ascertain  to 
what  extent  the  inlluence  of  selection  operated,  when  the  option 
was  exercised  by  either  party.  It  might  very  well  happen  that  if 
the  lives  were  in  bad  health,  the  lessee  would  be  anxious  for 
conversion,  while  the  fact  of  their  being  sound  and  healthy  would 
no  doubt  be  an  inducement  for  the  lessor  to  exercise  his  right  to 
the  disadvantage  of  the  tenant,  and  thus  the  grievance  would 
continue,  though  under  a  different  form. 

It  will  be  observed  that  none  of  these  Bills  are  altogether 
satisfactory,  either  in  their  principle  or  in  their  working,  and  they 
would  probably,  if  passed,  be  of  little  use  in  remedying  the  evils 
Doubtful  against  which  they  are  directed — such  as  bad  building, 

"ahfftbad  ^^^^  iusccurity  of  the  occupying  tenant,  or  unsanitary 
building.  arrangements.      It   does   not  necessarily    follow  that 

because  the  ownership  of  his  house  changes  hands  the  occupier 
will  take  more  interest  in  his  property,  or  that  by  facilities  being 
given  to  obtain  freehold  ground  for  building  the  builder  will  be 
induced  to  spend  more  of  his  capital  in  the  materials  used  in  the 
construction  of  the  houses  which  he  purposes  erecting.  It  has 
been  proved  over  and  over  again  that  many  of  the  worst  houses 
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have  been  built  on  freehold  ground,  such  as,  for  example,  in 
Bedfordbury,  Seven  Dials,  and  large  portions  of  Soho,  Ber- 
raondsey,  and  Southwark,  while,  on  the  other  hand,  the  splendid 
mansions  built  by  Cubitt,  Seth  Smith  and  Freake  in  the  ^Vest 
End  of  London,  were  all  erected  under  the  99  years'  system. 

It  is  often  asserted  by  those  who  advocate  compulsory 
enfranchisement,  that  it  was  recommended  in  the  Report  of  the 
Royal  Commission  on  the  Housing  of  the  Working  Classes 
issued  in  1884.  Such  a  statement,  however,  is  misleading,  as 
the  recommendation  formed  part,  not  of  the  main  Report,  but  of  a 
supplementary  Report  signed  by  only  10  out  of  the  17  members 
of  the  Commission.  This  supplementary  Report  ran  as 
follows : 

"  The  system  of  building  on  leasehold  land  is  a  great  cause  of  the 
many  evils  connected  with  overcrowding,  unsanitary  buildings,  and 
excessive  rents.  This  appears  to  be  conclusively  proved 
Eeport°o?'Se^  bv  the  evidence  of  Lord  William  Compton,  Mr.  Boodle, 
Eoyai  Com-  the  agent  of  the  Marquis  of  Xorthampton,  Mr.  Vivian 
Housing  of  the  of  Camborne,  and  by  the  incidental  evidence  of  other 
^^^^^  witnesses.      The  evidence  of  the  two  former  witnesses 

contains  a  strong  condemnation  of  the  whole  system  of 
building  on  leasehold  tenure. 

•'  Those  of  your  Majesty's  Commissioners  whose  signatures  are  ap- 
pended to  this  supplementary  Report  are  of  opinion  that  the  prevailing 
system  of  building  leases  is  conducive  to  bad  budding,  to  deterioration 
of  property  towards  the  close  of  the  lease,  and  to  a  want  of  interest 
on  the  part  of  the  occupier  in  the  house  he  inhabits :  and  that 
legislation  favourable  to  the  acquisition  on  equitable  terms  of  the 
freehold  interest  on  the  part  of  the  leaseholder  would  conduce  greatly 
to  the  improvement  of  the  dwellings  of  the  people  of  this 
country." 

In  view,  however,  of  the  fact  that  the  subject  of  leasehold 
tenure  did  not  form  part  of  the  enquiry  by  the  Commission ; 
that  the  evidence  taken  on  the  subject  was  very  meagre  and  of 
limited  scope ;  that  Mr.  Boodle  has  on  more  than  one  occasion 
Its  practical  emphatically  denied  that  he  was  unfavoui-able  to  the 
^^°^-  leasehold  system  (');  and  that  Mr.  Vivian's  evidence 

related  mainly  to  leases  for  lives,  it  may  not  unreasonably  be 
inferred  that  the  above  supplementary  Report  is  not  based 
upon  the  evidence  taken  before  the  Commission,  but  merely 
expresses  the  poHtical  opinions  held  by  a  portion  of  the  Royal 
Commissioners. 

(*)  Set-  Standard,  11  May  IS^So,  and  Mr.  Boodle's  evidence  before  the  Town 
Holdings  Committee  (1887),  6,016-29. 
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In  a  fui-tlier  supplementary  Report,  which  is  entirely  ignored 
by  the  promoters  of  the  movement,  Lord  Salisbury  makes  the 
following  remarks  : 

"  I  understand  that  it  is  proposed  by  a  portiou  of"  the  Commission 
to  report  in  favour  of  a  measure  for  enabling  the  holder  of  a  long 
lease  to  force  the  freeholder  to  sell  his  freehold  to  him  at  an 
arbitration  price.  This  measure,  which  is  objectionable  and  wholly 
novel  in  principle,  appears   to   me    to  have    little    to   do   with  the 

housing  of  the  poor.  It  has  not  been  shown  in  evidence 
SaUsbury.'^*"^"^   that   any   considerable    number  of  the   working  classes, 

especially  in  overcrowded  localities,  hold  their  tenements 
on  long  leases.  As  far  as  this  class  of  house  is  concerned,  such  a 
measure  would  have  no  other  effect  than  to  put  the  house  farmer  in 
the  position  now  occupied  by  the  ground  landlord.  On  the  other 
hand,  such  a  proposal  would  entirely  arrest  the  graut  of  building- 
leases,  and  the  supply  of  new  houses  for  the  working  classes  in 
suburban  districts  would  be  very  materially  checked." 

It  may  thus  be  concluded  that  the  Report  of  the  Royal 
Commission  has  but  little  value  in  eliciting  the  truth  as  to  the 
atlvantages  of  the  proposed  scheme  for  enfranchisement. 

Of  a  very   diiferent    character  is    the   Report  of   the  Select 

Committee  of  the  House  of  Commons  on  Town  Holdings,  which 

is  the  result  of  minute  and  independent  enquiry  into 

Appointment  ■  i   •      i  c  p    i  •  i 

of  a  Select        the  various  kinds  of  tenure  or  house  property  in  the 

Committee  on  .       .       ,  ,>        i  tt     ■       i      ta-         i  mi   • 

Town  principal    towns     oi    the     United    Rmgdom.       This 

Holdings,  /-i  •  •  i     •        i  oon    cc  l        • 

Committee  was  appointed  in  ioob  to  inquire  into 
'^  the  terms  of  occupation  and  the  compensation  for  improvements 
"  possessed  by  the  occupiers  of  town  houses  and  holdings  in 
"  Great  Britain  and  Ireland;  and  to  inquire  into  the  expediency 
"  of  giving  to  leaseholders  facilities  for  the  purchase  of  the  fee- 
"  simple  of  their  property;  and  also  into  the  question  of  imposing 
"  a  direct  assessment  on  the  owners  of  ground  rents,  and  on  the 
^'  owners  of  increased  values  imparted  to  land  by  building 
"  operations  or  other  improvements." 

The  Select  Committee,  after  taking  the  evidence  of  more  than 
100  witnesses  during  three  sessions,  made  a  very  long  and 
exhaustive  Report  on  the  first  two  subjects  of  enquiry. 

The  conclusions  which  the  Committee  arrived  at  with  regard 
to  leasehold  enfranchisement  appear  in  the  following  extracts 
from  their  Report : 

"  We  are  not  of  opinion  that  leasehold  enfranchisement  would, 
on  the  whole,  have  much  practical  effect  in  improving  the  quality  of 
houses  built ;  we  think  that  under  some  circumstances,  as  where 
terms  of  leases  are  very  short,  or   (as   under    the    life    system)    of 
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uncertain  duration,  it  would  have  this  effect ;    on  the  other  hand, 

.  we    are   of  opinion    that   the   oversight  of  the   ground 

Committee  as  landlord  on  well-managed  estates  undoubtedly  has,  in 
Enf^a^ncMse'-"^  ^^^^  respect,  a  beneticial  operation.  Upon  a  general 
ment  on  view,  our   conclusion    is    that   the    quality    of   building 

^  ^^'  depends  upon  other  circumstances  than  tho.se  arising  from 

tenure.  Xor  are  wo  satisfied  that  the  bad  state  of  repair  of  much 
house  property  in  large  towns,  or  the  unsanitary  condition  of  many 
of  the  dwellings  of  the  working  classes,  is  to  any  large  extent  to  be 
attributed  to  the  leasehold  system.  As  regards  excessive  rents,  we 
are  not  inclined  to  think  that  leasehold  enfranchisement  would 
have  any  appreciable  effect  in  reducing  them,  and  we  think  that  the 
leasehold  system  rather  facilitates  the  building  of  houses,  and  so 
increases  the  supply. 

"  We  are,  however,  of  opinion  that  the  conversion  of  leaseholds 
into  freeholds  would  often  promote  improvements,  and  encourage  the 
development  of  trades  and  businesses  by  giving  lessees  the  oppor- 
jj^      ,  tunity   of   securing   the    full  benefit  of  their  outlay  in 

tagesofEn-  improvements,  and  the  full  value  of  any  goodwill  they 
franchisement.  j-^y^y  have  Created.  It  would  also  get  rid  of  some  minor 
incidents  of  leasehold  tenure,  which  are  felt  to  be  of  an  irritating 
character,  and  would  tend  to  remove  the  feeling  of  grievance  among 
lessees,  which,  to  whatever  extent  it  may  be  well-founded  or  not, 
exists  amongst  them.  We  believe  that  the  power  of  acquiring  the 
fee-simple  of  their  holdings  would,  in  many  cases,  promote  habits  of 
thrift  and  providence  among  the  industrial  classes,  and  we  think 
that  in  places  where  leaseholds  are  now  prevalent,  the  effect  of  such 
an  Act,  so  far  as  it  tended  to  increase  the  number  of  freehold  houses 
in  the  market,  would  stimulate  among  the  industrial  classes  the 
desire  to  acquire  houses  of  their  own.  It  would  also  tend  to  bring 
about  the  advantages  to  the  community  connected  with  an  increase 
in  the  general  number  of  owners  of  freehold  property. 

"  Although  the  advantages  we  have  referred  to  appear  to  us  as 
likely  to  arise  to  some  extent  from  leasehold  enfranchisement,  yet 
the  evidence  laid  before  us  does  not  enable  us  to  come  to  the  con- 
clusion that  the  power  of  enfranchisement  will  be 
Compensation,  generally  taken  advantage  of  by  lessees,  especially  if 
it  is  coupled  with  provisions,  as  must  in  fairness  be  the 
case,  to  secure  the  reversioner  both  the  value  of  his  property,  and 
compensation  for  any  injury  he  may  sustain  by  its  being  taken  from 
him,  and  the  expenses  which  he  may  necessarily  incur.  We  are 
clearly  of  opinion  that  any  measure  of  enfranchisement  must  proceed 
upon  the  basis  of  giving  full  compensation  for  all  interests  and 
rights,  which  the  reversioner  at  present  possesses  by  law,  and  of  which 
he  would  be  deprived." 

"  Among  the  reasons  against  the  proposed  measure  which  must 
be  taken  into  account,  are  the  objections,  that  it  will,  in  many  cases, 
prolong  the  existence  of  old  houses  which  ought  to  be  pulled  down, 
Probable  ^^^  which.  Under  the  leasehold   system,  would  probably 

eflfectsof  En-  have  been  rebuilt  on  the  dropping  in  of  the  leases;  that 
ranc  sement—  j^  ^^jj^  discourage  or  prevent  many  improvements  of  a 
more  or  less   public   character,  which   are,  undoubtedly,  frequently 
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effected  by  the  owners  of  large  leasehold  estates  when  their  property 
falls  into  hand,  and  which  would  probably  not  have  taken  place 
at  tlie  expense  of  the  ratepayers  ;  that  it  would  interfere  with 
the  encouragement  sometimes  given  by  sueli  owners  to  the  creation 

of  industrial  dwellings,  by  granting  sites  for  such 
m'ents^&c'^        buildings   on  liberal  terms;   and  that  it  would  imperil 

the  security  at  present  enjoyed  by  the  holders  of  leases 
on  a  well-managed  estate,  through  the  power  and  interest  of  the 
ground  landlord  in  enforcing  covenants  which  are  for  the  general 
benefit. 

"  Another  objection,  to  which  we  think  much  importance  m.ust 

be  attached,  is  the  effect  that  enfranchisement  may  have 

On  the  value        .       ,         .    .      '  •    •      i  ,•  i         it        i"     -i- 

of  Municipal  in  depriving  municipal  corporations  and  public  chanties 
property,  gf   -(^j^g    prospective  improvement  in  the  value  of  their 

estates,  and  in  some  cases  in  seriously  diminishing  their  present 
income.  It  is  possible  that,  in  some  of  these  cases,  important 
benefits  may  be  lost  to  the  community  for  the  advantage  of  a 
comparatively  limited  number  of  individuals. 

"  An  objection  of  more  general  application  arises  from  the  very 
extended    scope  of  the  proposed  scheme  of  enfranchisement,  which 

subjects  the  great  bulk  of  ground  landlords,  and  the 
RentrM^d  owucrs  of  ground  rents  and  reversions  in  leasehold 
Reversions  property  throughout  the  country,  to  the  liability  of 
genera  y.  having  their  property  compulsorily  taken  from  them  at 
any  time  during  a  long  period,  and  where,  as  in  so  many  cases,  there 
are  a  number  of  lessees  upon  one  property',  of  being  deprived  of  it 
piecemeal,  as  otiay  suit  the  convenience  of  the  several  lessees.  We 
consider  this  power  to  be  unprecedented  and  one-sided.  The 
operations  of  the  measure  can  only  benefit  the  community  in  an 
indirect  wa}',  as  each  transaction  under  it  would  be  a  compulsory 
transfer  of  property  from  one  individual  to  another,  and  however 
fully  the  right  to  pecuniary  compensation  may  be  safeguarded,  a 
feeling  would  widely  prevail  amongst  those  affected,  that  their  rights 
had  been  unjustly  interfered  with  and  needlessly  disturbed.  The 
persons  chiefly  affected  by  the  proposed  measure  would  not  be  only 

the  large  landowners,  but  the  much  more  numerous  class 
Owners.  ^^  persons,  often  of  very  moderate  means,  who  are  in  the 

habit  of  investing  in  ground  rents  and  reversions  in 
house  property.  The  operation  of  the  Act  on  any  such  property 
comprising,  as  is  so  often  the  case,  several  houses,  if  carried  out 
piecemeal,  would  be  to  subject  the  owner  to  repeated  trouble, 
annoyance  and  expense,  in  the  settlement  of  each  case,  and  the 
successive  re-investment  of  each  portion  of  the  purchase  money.  The 
statements  of  experienced  witnesses  leave  no  doubt  on  our  minds 
that  the  measure  will  seriously  lessen  the  desirability,  and  thus 
diminish  the  value  of  the  class  of  property  affected  by  it.     In  the 

case  of  mortgaged  property  it  might  act  very  hardly  on 
Mortgagors.       ^^^  owncrs  by  inducing  the  mortgagees  to  call  in  their 

money,  and  it  is  clear  that  the  liability  which  a  mortgagee 
would  be  under  to  receive  back  the  investment  in  small  and  uncertain 
payments,  will  seriously  interfere  with  the  power  of  raising  money 
upon    such    property    on    reasonable    terms.     The    injury    we    thus 
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anticipate  to    the    property  afFectcd   by   a   general   enfranchisement 

measure   will,   we   think,  arise  from   the  uncertainty  and   insecurity 

which  it  will  introduce,  even  though  in  the  result  the  powers  of  the 

Act  might  not  he  very  largely  made  use  of." 

"  We  are  doubtful  whether  an  Act  of  this  sort  would  be  generally 

taken  advantage  of  by  lessees,  and  we  doubt  whether  it 

On  the  Work-     •      calculated  to    confer  much  benefit    on  the  industrial 
ing  Classes.  ,      _  i  •    /i         i 

classes,  in  whose  interest  it  has  been  chiefly  advocated, 
inasmuch  as  the  majority  of  the  working-class  occupiers  would  not 
be  within  its  provisions.  As  regards  these  classes,  we  think  the 
principal  effect  of  such  an  Act  would  be  to  convert  the  middleman, 
under  whom  they  hold,  into  a  freeholder." 

The  Committee  then  |)r()cced  to  make  the  following  reconi- 
ineiulations  as  to  the  direction  wliirli  efficient  legislation  should 
take : 

1.  That  local  authorities  should  be  empowered  to  facilitate 

enfranchisement^  subject  to  the  approval  of  the  Local 

Becommenda-  ii  i     •        i  ••  i  i  •       • 

tionsbythe        Cjovernment  Uoard,  in  districts  where  the  maiority  or 

Committee.  ,  .  iiii  i  ^      ■  n 

the  occupiers  are  leaseholders  and  are  desirous  ot 
purchasing  the  freehold  of  their  houses. 

2.  That  leases  for  the  duration  of  lives  should  be  converted 

into  fixed  terms  of  years. 

3.  That  religious  bodies  should  be  enabled  to  purchase  tiie 

fee  of  their  places  of  worship  and  schools. 

4.  That  similar  powers  should  be  granted  to  public  educa- 

tional bodies,  co-operative  and  provident  societies  and 
local  authorities,  so  far  as  concerns  their  schools, 
halls  and  public  buildings. 

5.  That  the   powers  of  tenants   for  life  of   estates  under 

settlement  should  be  extended,  so  that  they  might 
be  able  to  grant  leases  for  long  terms  and  to  give 
the  option  to  lessees  to  purchase  the  freehold. 
G.  That  tenants  should  be  entitled  to  compensation  for 
sanitary  improvements,  made  by  them  during  their 
tenancy,  and  also  for  material  improvements  made 
with  the  consent  of  the  landlord  ('). 

Three  of  these  recommendations  have  been,  as  we  have  already 
noticed,  under  the  consideration  of  Parliament.  It  may  be 
doubted,  however,  whether  the  best  mode  of  carrying  them  out 
is  by  Bills  introduced  by  private  members.  A  Government 
measure  which  contained  provisions  embodying  the  main  features 

(')   Report  of  Town  Holdings  Committee  (1889),  p.  37  et  seq. 
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of  the  Report  of  the  Town  Holdings  Committee  would  be  probably 
more  effective  in  removing  existing  grievances,  and,  if  drawn  up 
on  a  broad  and  workable  basis,  would  meet  with  but  little  serious 
opposition. 

We  are  now  in  a  position  to  examine  the  arguments  upon 
which  the  principle  of  leasehold  enfranchisement  is  grounded. 
Some  of  these  have  already  been  disposed  of  in  the  foregoing 
pages.  We  have  seen,  for  instance,  that  the  leasehold  system 
is  far  from  being  an  artificial  form  of  tenure,  but  that,  on  the 
contrary,  it  has  been  in  use  in  one  shape  or  another  for  many 
centuries,  and  that  it  is  admirably  adapted  for  rapidly  developing 
estates,  which  would  otherwise  have  yielded  only  a  small  return. 
Nor  can  the  system,  in  any  sense,  be  held  to  discourage  thrift  in 
the  working  classes,  since  there  appears  to  be  no  general  desire  on 
the  part  of  these  classes  to  purchase  their  own  dwellings,  for  the 
reason  that  it  is  essential  for  them  to  live  within  an  easy  distance 
of  their   work,    and    consequently    to   be    obliged  to 

Examination  .-  ^^        ^      •         ^•  ii 

of  objections      occupv    a    ])articular    house    all    their    lives    would 

to  the  11  1 •        1  •    1  1      • 

Leasehold  place  them  at  a  great  disadvantage  witli  then- 
employers,  and  destroy  their  independence  to  a  con- 
siderable extent.  Besides,  with  the  doubtful  exception  of 
j\Ir.  Bartley's  proposal,  no  scheme  has  yet  been  submitted  which 
could  assist  them  in  the  slightest  degree,  since  the  only  result  of 
the  change  would  be  that  the  freehold  of  their  tenements  would 
pass  from  one  landlord  to  another. 

Then  it  is  said  that  the  present  system  is  the  direct  cause  of 
jerry  building,  from  the  fact  that  the  builder's  interest  in  the 
property  ceases  at  the  end  of  99  years.  No  proof  has  yet  been 
given  that  this  is  the  case,  or  that  builders  are  influenced  at  all  by 
the  length  of  their  lease.  It  is  no  doubt  true  that,  in  the  suburbs 
of  large  towns,  whatever  the  system  maybe  under  which  building 
is  carried  on,  attempts  are  frequently  made  to  run  up  houses  in 
as  cheap  a  manner  as  can  be  safely  done,  without  being  called  to 
account  by  the  district  surveyor  or  the  freeholder;  but  this 
may  be  remedied,  not  by  altering  the  tenure,  but  by  enforcing 
more  stringent  regulations,  both  as  to  the  quality  of  the  materials 
and  thickness  of  the  walls  in  the  buildings  which  are  thus  erected, 
and  to  the  obligation  of  the  landlord  to  keep  the  houses  in  good 
repair.  If  district  surveyors  would  insist  upon  certain  rules 
being  strictly  observed  before  granting  certificates,  we  should 
soon  see  an  end  of  jerry  building,  and  of  the  harm  which  it 
undoubtedly  causes.     The  way  in  which  houses  are  erected  by 
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the  speculative  builder  has  been  the  subject  of  recent  comment  by 
the  Inspector-General  in  Bankru])tcy,  who  remarks: 

"The  speculative  builder  seems   to    consider    it    his 
Op°e^^di  business  to   erect   buildings  without  due  regard  to  the 

of  the  laws  of  suj)ply  and  demand.      The  only  limit  upon  his 

Builder.'^'^  Operations  is  that  which  is  imposed  by  his  power  of 
mortgaging.  Frequently  starting  with  little  or  no 
capital,  he  has  no  difficulty  in  obtaining  sites  of  land  on  lease;  the 
lessor,  knowing  that  the  moment  the  requisite  materials  are  brought 
on  the  ground,  the  value  of  his  land  is  certain  to  be  improved  in  any 
ease,  is  perfectly  indifferent  to  the  lessee's  means.  Having  thus 
obtained  the  lease,  the  builder  pi'oceeds  to  order  the  materials. 
Timber,  bricks,  cement,  &e.,  are  obtained  on  long  credit,  the  usual 
period  being  about  six  months.  As  the  buildings  progress  there  is  no 
difficulty  in  obtaining  advances  on  mortgage  to  the  extent  of  about 
two-thirds  or  three-fourths  of  their  actual  cost.  These  advances  are 
obtained  long  before  the  bills  for  materials  become  due,  so  that  the 
builder  is  no  longer  hampered  by  want  of  ready  money.  Sometimes 
a  building  may  be  disposed  of  for  cash,  but  as  a  general  rule  it  is  by 
mortgage  and  not  by  sale  that  the  requisite  funds  are  supplied. 

But  the  day  of  reckoning  inevitably  comes:  a  temporary 
pressure  in  the  timber  trade,  or  the  closing  of  some  avenue  of  supply 
by  failure  or  otherwise,  is  the  frequent  precursor  of  collapse"  ('). 

It  is  clear  from  the  above  description  that  whatever  might  be 
the  prevalent  tenure  nf  bind  for  building  purposes^  the  speculative 
builder  would  find  some  way  to  obtain  the  ground  and  cover  it 
with  buildings  composed  of  the  cheapest  materials^  and^  further, 
that  it  would  require  legislation  of  a  character  very  different  from 
the  proposed  enfranchisement  of  leaseholds  to  put  an  end  to 
jerry  building  and  its  concomitant  evils.  The  true  remedy  lies 
not  so  much  in  Acts  of  Parliament  as  in  a  healthy  public  opinion 
on  the  subject,  and  so  long  as  people  will  live  in  houses  built  in 
this  fashion,  so  long  will  the  system  continue  to  tlourish. 

With  regard  to  the  assertion  that  lessees  who  make  permanent 

improvements  to  their  holdings  do  not  obtain  the  full  benefit  of 

such  improvements,   it    may   be   replied,    that    no    sensible  man 

would  incur  the  expense  of  itnijrovements  unless  he 

Improvements  i  i 

of  Leasehold      telt   Certain    that    he   would    be    eventuallv   recouped 

Property.  ...  -,  * 

during  his  tenure.  He  knows  perfectly  well  that  his 
lease  expires  on  a  certain  day,  and  that  after  that  time  he  will 
have  to  pay  a  rack  rent  on  renewal,  and  he  calculates  his 
expenditure  accordingly.  This  objection  was  repeatedly  raised  in 
the  evidence  before  the  Town  Holdings  Committee,  and  on  each 
occasion  was  fully  answered. 

(1)   Eighth  Report  bv  tlie  Board  of  Trade  (Bankruptcy),  p.  6. 
VOL.  XXX.  2    G 
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Lastly,  we  may  notice  the  argument  that  the  leasehold  system 
possesses  the  drawback  of  placing  the  lessee  in  the  position  of 
being  obliged^  under  the  terms  of  this  contract,  to  surrender  his 
holding  at  the  expiration  of  his  lease,  and,  in  addition,  to  pay  a 
Profits  of  large  sum  for  dilapidations.  This  is,  of  course, 
lessee.  perfectly  true,  but  then  it  is  precisely  what  he  agreed 

to  do,  and  the  lease  was  granted  to  him  on  more  favourable  terms 
in  consideration  of  the  due  performance  by  him  of  this  part  of 
the  contract.  The  following  illustration  will  be  sufficient  to  show 
that  the  lessee  is  not  eventually  out  of  pocket  by  taking  a  lease, 
instead  of  purchasing  the  freehold  (M  : 

Take   10  per-cent  on   the  outlay  (sav  £10,000)  as  the 

net  rental        .         .         .      '  .     '    .         .         .         .         £1,000 

Deduct — 

(a)  (iround  rent  which  may  he  assumed 
to    he    one-third    of    the    rental 

value  (say) £26f> 

(fi)  Four   per-cent  interest  on  horrowed 

capital -100 

666 

Xet  annual  jirofit      ....  £334 

He  can  also,  by  means  of  a  single  payment  of  about  €400  or  of 
an  annual  payment  of  about  €15,  effect  a  leasehold  assurance  in  a 
first-class  office  for  €10,000,  payable  at  the  expiration  of  99  years 
leasehold  froui  its  commencement,  thus  recouping  himself  for  the 
Assurance.  Jq^^  of  his  pro])erty  at  the  end  of  the  term.  The  addition 
to  the  rent  incurred  by  taking  out  a  policy  of  this  descri])tion  is 
so  trifling,  that  it  is  difficult  to  discover  the  grounds  upon  which 
the  objection  to  the  leasehold  system  in  this  respect  is 
founded  (-). 

It  would  appear,  then,  that  the  only  real  grievance  which 
leaseholders  can  be  said  to  possess  is  the  sentimental  one  of 
feeling  that  the  property  which  they  hold  is  not  absolutely  their 
own,  but  is  subject  to  the  covenants  contained  in  the  lease.  This 
feeling,  however,  only  operates  in  the  rare  case  of  an  occupier 
being  the  actual  leaseholder,  and  it  seems  unreasonable,  that  so 
sweeping  a  change  in  the  law  should  be  made  for  the  benefit  of 
such  an  inconsiderable   proportion   of  the  community,  especially 

(')  Transactions  of  the  Surveyors'  Institution,  vol.  xviii,  p.  22.  These 
figures,  though  hypothetical,  may  he  fairly  applied  to  the  profits  arising  from 
the  construction  of  hlocks  of  City  oflSces. 

( -)  A  complete  list  of  tables  is  given  in  Mr.  Tyssen's  little  work  on  "  Leasehold 
Assurance." 
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whetij  by  the  means  of  the  natural  laws  of  supply  and 

General  i  i  i  •  •, 

conclusions  as    demand,  such  a  grievance  can  be  easily  removed.     In 

to  Leaseholds.        ,         -xt        i         p    -n        i         i  i  •    n        •  11 

the  Morth  or  bngland,  and  especially  in  the  large 
towns  of  Yorkshire,  public  opinion  demands  freehold  houses,  and, 
as  a  consequence,  freehold  houses  are  built.  It  therefore  follows 
that  what  is  done  in  Yorkshire  can  also  be  effected  in  London 
and  elsewhere,  without  having  recourse  to  special  legislation.  It 
is  sometimes  replied  that  tlie  j)ower  of  the  large  landowners  in 
London  is  so  great  that  the  leaseholders  are  practically  com])elled 
to  accept  their  terms.  However  this  may  be  the  case  in  the 
interior  of  the  Metropolis  it  is  by  no  means  so  in  the  suburbs, 
where  notices  of  land  to  be  sold  may  constantly  be  seen,  and  even 
Avith  regard  to  land  in  the  more  populous  parts  of  London  it  is 
not  unusual  for  freeholds  to  be  sold  by  auction. 

We  will  now  pass  on  to  the  consideration  of  the  various 
methods  of  assessing  compensation,  adopted  in  the  Bills  that  have 
been  presented  to  the  House  of  Commons.  It  is  probably  assumed 
by  the  authors  of  those  Bills  that,  in  the  great  majority  of  cases, 
the  terms  of  compensation  would  be  mutually  agreed  upon.     If, 

however,  it   should    happen    that   no    as-reement    can 

Provisions  in  ' 

BiUsasto         be  arranired   as  to  the  terms,  a  settlement  must    be 

Compensation.       n       ■  1      1     ^  ,  r\  n    -r  mi  ^  o 

decided  upon  by  a  Court  ot  Law.  ihree  modes  or 
settlement  are  provided  for  by  the  different  Bills,  the  favourite 
one  being  by  means  of  the  County  Court.  In  two  Bills  the 
course  to  be  adopted  is  that  provided  by  the  Lands  Clauses 
Consolidation  Act,  when  the  annual  value  of  the  property  exceeds 
.€50.  The  third  mode  is  under  the  provisions  of  the  Arbitration 
Act. 

The  provisions  of  the  Lands  Clauses  Consolidation  Act,  which 
were  incorporated  in  Lord  Randolph  Churchill's  and  Colonel 
Hughes's  Bills,  are  Sections  25  and  119.  Section  25  authorizes 
the  parties  interested  to  select  au  arbitrator  to  make  the  aw  ard ; 
and  in  the  event  of  their  not  concurring  in  the  selection,  then 
each  party  may  appoint  an  arbitrator,  whose  decision  shall  be 
final.  Section  119  applies  only  to  disputes  settled  in  the  County 
Court,  and  refers  to  the  apportionment  of  rents  of  superior 
leases  where  the  notice  is  given  by  an  under-lessee.  It  runs  as 
follows  : 

"  If  any  lands  shall  be  comprised  in  a  lease  for  a  term  of  ^-ears 
unexpired,  part  onlv  of  which  lands  shall  be  required  for  the  purjioses 
of  the  special  Act,  the  rent  payable  in  respect  of  the  lands  comprised 
in  such  lease  shall  be  apportioned  between  the  lands  so  required  and 

2  G  2 
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the  residue  of  such  lands;  aud  such  apportionment  may 
Section  119  of     1,^  settled  bv  asrreement  between   the  lessor  and   lessee 

tlie  Lands  o  ^     ^        -^  ^ 

Clauses  Act.  01  such  lands  on  the  one  part,  and  the  promoters  or  the 
undertaking  on  the  other  part,  and  if  such  apportionment 
be  not  so  settled  by  agreement  between  the  parties,  such  apportion- 
ment shall  be  settled  by  two  Justices ;  and  after  such  apportionment 
the  lessee  of  such  lands  shall  as  to  all  future  accruing  rent  be  liable 
only  to  so  much  of  the  rent  as  shall  be  so  apportioned  in  respect  of 
the  lands  not  required  for  the  purposes  of  the  special  Act ;  and  as  to 
the  lands  not  so  required  and  as  against  the  lessee,  the  lessor  shall 
have  all  the  same  rights  and  remedies  for  the  recovery  of  such  portion 
of  rent  as  previously  to  such  apportionment  he  had  for  the  recover^' 
of  the  whole  rent  reserved  by  such  lease;  and  all  the  covenants, 
conditions  and  agreements  of  such  lease,  except  as  to  the  amount  of 
rent  to  be  paid,  shall  remain  in  force  with  regard  to  that  part  of  the 
land  which  shall  not  be  required  for  the  purposes  of  the  special  Act, 
in  the  same  manner  as  they  would  have  done  in  case  such  part  only 
of  the  land  had  been  included  in  the  lease."' 

The  Arbitration  Act,  1889,  the  provisions  of  which  were  in- 
TheArbitta-  corporated  into  Mr.  Lawson^s  Town  Holdings  Bill, 
tionAct.  relates  to  the  appointment  of  an  arbitrator  on  each 

side,  who  may,  on  disagreement,  select  an  umpire  whose  decision 
shall  be  final. 

A  few  words  as  to  the  machinery  of  the  County  Court  will 
not  be  out  of  place.     These  Courts  were  first  estab- 

The  Machinery     i.ii.,,-,./^  i  tii  iin  r> 

of  the  County  lished  lu  184d  and  superseded  the  old  Courts  oi 
Request,  which  had  existed  iu  Eugland  and  Wales  for 
the  recovery  of  small  debts,  since  the  time  of  Henry  YII.  To 
County  Court  Judges  the  power  of  settling  disputes  as  to  com- 
pensation has  from  time  to  time  been  conferred  by  Parliament, 
as,  for  example,  in  the  Succession  Duty  Act,  when  the  amount 
in  dispute  is  not  less  than  £oQ;  in  the  Metropolitan  Building 
Act,  1855;  iu  the  Building  Societies  Act,  1874;  aud  in  the 
Agricultural  Holdings  Acts,  1875  and  1883.  Various  provisions 
are  to  be  found  in  these  and  other  Acts  with  respect  to  the 
settlement  of  such  disputes  by  County  Courts. 

Hence,  the  machinery  of  these  Courts  having  been  proved  to 
furnish  a  convenient,  rapid  and  inexpensive  process  by  which  the 
amount  of  compensation  in  small  cases  may  be  assessed,  it  has 
As  to  the  been    adopted    in    the    schemes    for   estimating   the 

Co^t^^CoLf  amount  that  should  be  paid  by  the  leaseholder  for 
Judges  to  |-]jp    purchase    of    the    fee-simple    of    his    property, 

damages.  Whether    such    Courts    are    the    most    competent    to 

adjudicate  upon  the  complex  questions  that  must  inevitably  arise 
in  connection  with  confiicting  interests  in  landed  property,  is  a 
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matter  which  has  occasioned  much  difference  of  opinion.  It  may 
be  submitted  that^  as  a  class,  County  Court  Judges  are  tar  from 
being  men  of  exceptional  ability  or  acuteuess,  and  in  but  rare 
cases  have  they  such  a  deep  knowledge  of  the  intricacies  of  real 
property,  as  would  be  absolutely  necessary  if  the  proposed 
powers  were  entrusted  to  them,  since  the  only  requisite  qualifica- 
tion for  the  appointment  is  that  of  being  a  barrister — not  neces- 
sarily practising — of  seven  years'  standing  ('),  It  may  also  be 
noted  that  in  some  of  the  more  important  Acts,  which  have 
reference  to  the  compensation  of  landowners,  such  as  the  Lands 
Clauses  Consolidation  Act,  the  Ecclesiastical  Leasing  Act,  the 
Artizans'  Dwellings  Acts,  and  the  Housing  of  the  Working 
Classes  Act,  provision  has  been  made  for  disputes  to  be  settled 
The  a  oint  ^^X  Competent  surveyors,  selected  either  by  the  parties 
'°rofe3°sionai  themselvcs,  or  by  the  Court,  or  by  the  Local  Govern- 
assessors.  meut  Board.  Such  a  provision  is  omitted  from  the 
Bills  promoted  by  the  Leaseholds  Enfranchisement  Association, 
probably  on  account  of  the  expense  entailed  by  such  a  mode  of 
settlement.  Having  regard,  however,  to  the  fact  that  it  is  not 
proposed  to  place  any  limit  on  the  amount  of  compensation  to  be 
awarded  by  the  Courts,  it  may  be  questioned  whether  the 
omission  is  altogether  satisfactory  (-). 

We  may  now  sum  u])  the  conclusions  which  may  fairly  be 
drawn  from  the  consideration  of  the  arguments  for  and  against 
leasehold  enfranchisement.  These  conclusions  may  be  briefly 
stated  as  being  : 

1.  That    leasehold   enfranchisement    is    desirable   only 
Concluding  ou    the    liucs    indicated    by    the    Town    Holdings 

Observations  ^,  • 

on  the  subject  Committee. 

chisement      3.  That  the  proposals  hitherto  before  Parliament  are, 

to    a    great    extent,    unsound    in    princi])le    and 

unworkable  in  practice. 

3.  That  any  legislation   on  the   subject   should  be  by 

means  of  a  Government  Bill,  and  should  be 
adapted  to  the  particular  circumstances  which 
exist  in  different  parts  of  the  kingdom. 

4.  That  the  awards  of  compensation  should  be   made 

by  competent  and  independent  surveyors,  appointed 

C)  See  County  Courts  Act,  1888,  sect.  viii. 

(■-)  The  creation  of  a  tribunal  composed  of  non-practising  surveyors  is 
sujrirested  by  Mr.  Sidney  Woolf,  g.C,  in  a  paper  read  before  the  Surveyors' 
Institution,  see  vol.  xxii  of  Transactions. 
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either  by  the  Local  Goveniinent  Board  or  by  the 
Judge  of  the  County  Court  of  the  district. 
5.  That  in  estimating  the  value  of  leases  for  lives,  or 
of  the  fines  accruing  upon  the  failure  of  such  lives, 
a  valuation  should  be  made  upon  approved  scientific 
])rinciples. 


III. — The  Taxation  of  Ground  Kents,  Chief  Rents, 
AND  Ground  Values. 

It  is,  as  we  have  already  seen,  an  essential  condition  to  the 
grant  of  a  lease,  whatever  the  length  of  its  term,  that  an 
annual  rent  should  be  paid  to  the  freeholder  for  the  use  of  the 
land.  The  amount  of  this  rent  is  a  variable  quantity,  being 
dependent  not  only  on  the  prospective  value  of  the  land,  but  also 
upon  the  circumstances  surrounding  the  transaction  between  the 
How  Ground  owucr  and  the  speculator  who  undertakes  to  develop 
Rents  arise,  ^jjg  estate.  The  latter  covenants  to  cover  the  land 
with  houses  according  to  a  specified  plan  and  within  a  fixed 
period  of  time.  As  the  buildings  progress  he  obtains  at  short 
intervals,  either  from  his  solicitor  or  from  the  freeholder  himself, 
advances  of  money  upon  the  mortgage  of  the  buildings,  with 
which  to  pay  wages  and  professional  charges,  the  materials  being- 
obtained  on  credit.  From  the  moment  that  the  builder  takes 
possession  to  the  time  when  he  has  completed  his  contract,  no 
less  than  four  distinct  kinds  of  rent  are  created,  namely : 
peppercorn  rents,  original  ground  rents,  improved  ground 
rents  and  rack  rents  ('). 

Peppercorn  rents  are  often  charged  in  lieu  of  ground  rents,  in 
consideration  of  the  lessee  compounding  for  the  greater  portion 
of  the  ground  rent  in  a  lump  sum.  They  generally  exist  for  the 
first  few  years  of  the  lease,  after  which  a  much  higher  ground 
rent  than  would  have  been  paid  in  the  first  instance  is  agreed 
upon.  In  Birmingham  there  are  two  modes  of  creating  this  class 
of  rents.  One  is  by  charging  only  a  peppercorn  rent  for  the  first 
year,  then  so  much  for  the  next  year,  and  an  additional  amount 
Peppercorn  ^^^'  ^vcry  succccding  year  on  a  fixed  scale,  till  the 
Rents.  whole  block  of  houses  stipulated  for  is  finished.     The 

other  way  is   for  the   builder  to  take  an    agreement   from    the 

(')    Kerr,  The  Consulting  Architect,  sect.  viii. 
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ground  landlord  instead  of  a  lease,  by  which  he  undertakes  to 
cover  the  land  within  a  certain  period  at  a  total  ground  rent  of  so 
much,  the  ground  landlord  agreeing  to  grant  leases  to  his 
nominees  when  required.  Then  the  grantee  will  secure  the 
whole  of  the  agreed  ground  rent  on  a  portion  of  the  block,  taking 
the  remainder  at  a  peppercorn.  In  the  event  of  cither  the  grantee 
or  lessees  making  all  the  necessary  street  improvements,  a  very 
much  smaller  ground  rent  is  charged  than  if  the  lessor  had  made 
them  (').  These  rents  are  also  frequently  reserved  in  leases  of 
houses  which  are  the  last  built  on  the  block,  the  object  being  to 
secure  the  total  rent  to  the  ground  landlord  as  early  as  possible  by 
apportioning  comparatively  high  rents  to  the  houses  first  built,  the 
amounts  gradually  diminishing  till  the  whole  block  is  completed. 
On  the  Portnuni  estate,  in  Marylcbonc,  there  arc  a  very  large 
number  of  peppercorn  rents,  which  have  existed  during  the  whole 
continuance  of  the  lease  (-).  A  recent  illustration  of  the  creation 
of  such  a  rent  may  be  taken  from  the  action  of  the  Ecclesiastical 
Commissioners,  who,  in  1888,  let  a  piece  of  ground  in  Red  Cross 
Street,  Southwark,  to  the  Kyrlc  Society  for  the  purpose  of  a 
garden  and  playground,  the  lease  being  for  99D  years  at  a  rent  of 
one  farthing  a  year. 

Original  ground  rents  may  be  considered  as  representing  the 
Original  estimated  annual  value  of  the  ground  at  the  time  that 

Ground  Kents.  i]^^,  lease  was  granted,  and  so  long  as  the  lease  con- 
tinues they  remain  unaltered  in  amount.  ^lany  considerations 
determine  what  this  amount  shall  be,  such  as  the  number  and 
class  of  houses  to  be  erected  on  the  site,  and  whether  the  road, 
sewers,  ^c,  are  to  be  made  by  the  lessor  or  the  lessee,  it  being 
invariably  stipulated  in  the  lease  that  all  rates  and  taxes,  of  what- 
ever nature,  property  tax  alone  excepted,  shall  be  paid  by  the 
lessee.  As  has  been  already  observed,  ground  rents  are 
frequently  distributed  unequally  amongst  the  houses  in  a 
block,  and  hence,  the  amount  of  ground  rent  attached  to  a 
particular  house  atiords  no  criterion  as  to  the  value  of  the  lessee^s 
interest. 

Improved  ground  rents  consist  of  annual  payments  for  a  term 
of  years  secured  upon  buildings  as  a  charge  second  to  the  original 
ground  rents.  The  ditFerence  between  the  amounts  of  the 
original    and     the     improved    ground    rent    represents,    when 

(^)  Evidence  of  Mr.  Mathews  before  t lie  Town  Holdings  Committee  (1888) 
1,279-83. 

(^)  Evidence  of  Mr.  Hunt,  13,085. 
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capitalized,  the  sum  which  the  middleman  has  earned  by 
developing  the  land  to  such  an  extent  as  to  be  ready  for 
building  operations.  Improved  ground  rents  may,  however,  be 
Improved  Created  in  another  way,  such  as  by  the  lessee  receiving 
Ground  Rents,  ^jj^  advRuce  tVom  the  lessor  and  repaying  it  by  means 
of  a  sinking  fund  added  to  the  ground  rent.  In  the  former  case 
it  is  the  usual  practice  for  the  middleman,  whose  interest  in  the 
land  ceases  after  its  development,  to  sell  his  improved  ground 
rent  either  to  the  ground  landlord  or  to  the  lessee,  who  has 
undertaken  to  erect  the  houses,  and  thus  it  not  unfrequently 
happens  that  the  amount  of  rent  mentioned  in  the  lease  is  not 
the  same  as  the  amount  actually  paid  by  the  lessee.  Leasehold 
improved  ground  rents  possess  a  reversion  of  only  one  day  to  the 
rack  rents,  and  hence,  they  are  practically  terminable  annuities 
pure  and  simple  {'). 

Rack  rents  are  the  rents  payable  by  tenants  for  the  use  of 
houses  occupied  by  them,  and  represent  their  full  annual  market 
value.  They  form  the  basis  upon  which  all  local  rates, 
as  well  as  property  tax  and  the  inhabited  house  duty, 
are  levied.  The  amount  of  the  rack  rent,  which  generally  varies 
from  twice  to  six  times  the  ground  rent,  is  determined  entirely 
by  the  natural  laws  of  supply  and  demand,  and  rises  or  falls  in 
accordance  with  those  laws. 

This  brief  description  of  the  four  classes  of  rent,  which  are 
usually  attached  to  urban  property  in  this  country,  and  which 
it  is  proposed  to  assess  for  the  purpose  of  re-adjusting  the 
burdens  of  local  taxation  as  between  the  owner  and  the  occupier, 
will  enable  us  to  elucidate  much  that  has  been  said  and  written 
on  the  subject  since  it  has  come  within  the  range  of  practical 
politics. 

Before,  however,  we  consider  this  portion  of  our  subject,  a 

short  account  of  the  history  of  the  taxation  of  landed  property 

since   the    time    of    the    Connnonwealth    will    be    of    interest. 

Previously  to  that  time,  we  hear  of  occasional   taxes 

Early  Taxa-  .  .       '' 

tion  of  Landed  bciug  iuiposcd  ou  land  for  purposes  of  war,  such  as 
the  Danegeld  of  Anglo-Saxon  times,  levied  to  bribe 
the  Danes  from  invasion;  the  tax  called  "scutage^',  which 
formed  an  essential  incident  to  knight  service  under  the  feudal 
system;  the  Saladin  tithe,  charged  at  the  close  of  the  12th 
century  upon  rent  and  movables;  the  Tudor  subsidies  of  a  similar 

(')    Town  Holdings  (Cassell),  vol.  i,  p.  26. 
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nature,  which  superseded  the  poll  tax  of  the  14th  century,  and 
continued  down  to  the  time  of  the  Parliamentary  war  (').  But 
it  was  not  till  the  year  1656  that  a  permanent  tax  was 
imposed  on  property,  the  object  beinjr  "  the  maintenance  of  the 
"  Spanish  war,  and  other  necessaiy  services  of  the  Common- 
"  wealth  ^^  n. 

By  this  Act  tenants  of  houses  and  lands  rated  to  the  tax  were 

required  to  pay  the  whole  of  it,  a   deduction   beinjr 

Permanent        authorized  to  be  made  from  their  rent  of  so  much  of 

Land  Tax.  i         i         1 1       i  i  i  i 

the  tax  as  the  landlord  ought  to  bear,  the  payment 
being  considered  to  be  made  by  the  landlord.  Differences 
between  the  landlord  and  the  tenants  were  to  be  settled  by 
"  divisional  commissioners",  who  heard  appeals  against  the 
assessment  by  the  parochial  authorities.  The  rate  was  to  be  so 
much  in  the  pound  on  the  rent  or  yearly  value  of  land,  and  5  per- 
cent per  annum  on  the  capital  value  of  money,  stock  and  other 
goods,  a  specified  sum  being  charged  upon  every  county  or 
town.  This  assessment,  which  was  condemned  by  Halifax  "  as 
"  impolitic  and  unreasonable  a  method  of  raising  great  sums  of 
"  money  as  was  ever  introduced  in  any  nation'^,  was  made 
monthly,  and  yielded  about  1^  millions  a  year.  It  was  abolished 
in  1691  (3). 

In  the  following  year,  which  also  witnessed  the  creation  of 
our  national  debt,  a  tax  of  4s.  in  the  pound  was  levied  on  all 
real  estate,  offices  and  personal  property,  land  being  rated  at  its 
Land  Tax  of  ^'^^^<-  I'^nt  (^) .  The  objcct  of  the  tax  was  that  of 
^^^^'  carrying  on  the  war  with   France,  but  it  continued  at 

difi"erent  rates  for  over  a  centi^ry.  Personal  ])roperty  appears 
to  have  constantly  evaded  assessment,  and  the  tax  gradually 
became  known  as  an  annual  land  tax.  It  was  declared  by 
Walpole  to  be  ''the  most  grievous,  the  most  unequal,  and  the 
most  oppressive  tax  ever  raised  in  this  country  ^^  (*). 

In  1797  Pitt  introduced  the  ''triple  assessment'^,  which 
consisted  of  a  charge  varying  tVoni  three  to  five  times  the  taxes 
payable  by  persons  of  the  richer  classes,  according  to  a  fixed  scale. 


(^)  Dowell,  History  of  Taxation,  vol.  iii,  cb.  i,  sect.  i. 

(-)  Dowell,  vol.  iii,  cli.  i,  sect.  ii. 

(')  Dowell,  vol.  iii,  eh.  i,  sect.  iii.  See  also  Stephen,  Commentaries  of  the 
Laws  of  England,  vol.  ii,  eh.  vii,  p.  567. 

{^)  The  inequalities  of  this  tax  were  due  partly  to  the  douhle  taxation  of 
land  lielongiiig  to  Roman  Catholics,  and  partly  to  the  fact  that  after  the 
Revolution  (jwners  returned  their  property  at  a  high  or  low  value,  according  as 
they  supported  or  opposed  the  new  Government. 
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pjj.^..^  This  tax,  however,  proved  an  utter  failure,  and  was 

Schemes,  repealed  in  the  following  year,  a  uniform  property  and 

income  tax;  of  10  per-cent  being  substituted;  this  continued  in 
operation  till  1815,  when,  the  French  war  having  been  brought 
to  a  successful  conclusion,  its  existence  could  no  longer  be 
justified. 

In  the  same  year  as  that  in  which  the  triple  assessment  was 
levied,  the  land  tax  was  declared  to  be  perpetual,  the  basis 
remaining  the  same  as  in  169.2.  At  the  same  time  facilities  for 
its  redemption  were  provided  by  the  Act  38  Geo.  Ill,  cap.  60,  the 
object  being  to  diminish  the  pressure  of  the  public  debt  in  the 
Land  Tax  of  i^^^rket  bv  the  absorption  of  a  large  amount  of  stock. 
^'^"'  Although  the  land  tax  eventually  falls  upon  the  land- 

lord, it  is  actually  payable  by  the  tenant,  for  the  reason,  as  laid 
down  by  Lord  Manstield,  that  "  the  parish  cannot  tell  who  is  the 
"  landlord,  or  who  has  a  rent  charge  ;  it  is  upon  the  occupier 
"  that  the  officer  of  the  Government  takes  his  remedy;  and 
"  though  the  landlord  is  directed  to  allow  the  sum  paid  out  of 
'^  the  rent,  the  tenant  is  to  be  considered  as  the  person  first  liable, 
"  the  parish  having  nothing  to  do  with  transactions  between 
"  landlord  and  tenant."  The  tax  is  levied  on  each  county 
separately,  the  counties  being  composed  of  several  divisions,  and 
each  division  being  under  the  control  of  a  body  of  local  commis- 
,    .,  sioners.     In   these  divisions   the    contributions    vary 

Incidence  » 

in  London.  considerably  according  to  the  amount  of  increase  in 
the  value  of  the  land  since  1692,  which  still  continues  as  the 
standard  of  assessment,  the  counties  contributing  from  8(/. 
to  l.y.  Qd.  in  the  pound.  London  is,  for  the  purposes  of 
this  tax,  divided  into  parochial  districts,  which  present  most 
striking  differences  in  the  amount  of  their  contributions,  the 
assessment  in  St.  Pancras  being  only  \d.  in  the  pound,  while  in 
parts  of  the  City  which  have  not  risen  in  value  during  the 
last  200  years,  it  is  as  much  as  3.y.  in  the  pound.  Various 
provisions  as  to  the  appointment  of  commissioners  and  the 
collection  of  the  tax  are  contained  in  the  Taxes  Management 
Act,  1880.  The  tax  on  personal  property  was  abolished  in 
1833  ('). 

In  1842,   the  income  and  property  tax,  which  had  been  dis- 


(')  For  a  detoiled  history  of  the   Land  Tax  during  the  last  two  centuries  see 
Report  of  the  Xational  JJebt  Commissioners  (1891),  p.  199. 
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coutiimed  for   ncarlv  30   years,   was    re-iuiposed    bv 

Re-impoaition  '  * 

of  the  Income     Sir  Robert  Peel,  not,  however,  as  a  war  tax,  but  as  a 

Tax.  . 

temporary  substitute  for  the  various  Customs  duties 
which  were  repealed  in  that  year.  At  tirst  the  rate  was  7d.  in 
the  pound  on  all  incomes  of  £150  and  upwards  ;  in  1853, 
however,  Mr.  Gladstone,  with  the  object  of  abolishing  a  further 
large  number  of  Customs  duties,  levied  a  tax  of  5rf.  in  the  pound 
on  all  incomes  between  £100  and  £150.  Between  1853  and 
1876  other  revisions  were  made  in  the  limit  of  exemption 
which  was  finally  settled  in  the  latter  year  by  Sir  Stafford 
Northcote,  a  total  exem))tion  being  made  of  all  incomes  under 
£150,  and  a  partial  exemption  of  those  between  £150  and 
£400. 

The  tax  known  as  the  inhabited  house  duty  was  first  imposed 
in  1778,  but  repealed  in  1831,  and  afterwards  re-imposed  in 
1851  as  a  substitute  for  the  old  window  duty.    Till  quite  recently 

The  Inhabited     ^^  ^^^^  '^^  ^^^  ^"^'-^  ^^    ^^-    ^'^    ^^^''-     P^'^^l^'^l    ^'^1"  ^1^    hoUSCS 

House  Duty.  valued  at  £20  and  upwards,  and  6^/.  in  the  pound  for 
shops  and  other  buildings  occupied  for  the  purposes  of  trade. 
In  1890,  however,  a  sliding  scale  was  introduced  by  Mr.  Goschen 
which  has  iuul  the  effect  of  considerably  reducing  the  tax  in  the 
case  of  small  houses  and  shops. 

We  now  come  to  the  only  remaining  tax  which  is  levied  on 
landed  property,  namely,  that  derived  from  the  death  duties  ('). 
This  term  is  used  to  designate  five  distinct  duties  to  which 
])roperty  may  become  liable  on  the  death  of  the  owner,  namely, 
probate  duty,  account  duty,  legacy  duty,  succession  duty 
and  estate  duty.  Of  these  various  duties,  only  the  last  two  are 
payable  in  respect  of  real  property,  which  up  to  1888  was  taxed 
at  a  lower  rate  than  personal  property ;  under  the  Customs  and 
Inland  Revenue  Act  of  that  year,  however,  it  was  provided  that 
])robate  duty  on  personal  property  amounting  to  £1,000  and 
upwards  should  for  Imperial  purposes  be  reduced  from  3  to 
14  per-cent,  the  remaining  H  per-cent  "being  devoted  to  the 
relief  of  local  taxation.  By  the  same  Act  succession  duty,  v.hich, 
as  well  as  legacy  duty,  varies  in  amount  according  to  a  fixed 
table  of  consanguinity,  was  raised  by  ^  per-cent  in  the  case  of 


(*)  See  Dowell,  Hixtori/  of  Taxation,  vol.  iii,  cli.  ii;  also  Buxton  and  Barnes, 
Handbook  to  the  Death  Duties,  where  their  distribution  between  real  and  personal 
property  is  discussed. 
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lineals — who  are  exempted  altogether  from  legacy  duty  on 
personal  property  if  probate  duty  is  paid — aud  by  1^  per-cent 
The  Death  ^^^  ^^^  ^^^^  ^^  Collaterals.  By  this  means  real  and 
Duties.  personal  property,  so  far  as  the  incidence  of  the  death 

duties  in  respect  of  Imperial  taxation  was  concerned,  were  placed 
upon  an  equal  footing,  since  probate  and  legacy  duty  together 
arc  now  equal  to  succession  duty  alone.  There  is,  however,  one 
distinction  to  be  noticed  in  the  mode  of  treatment  of  real  and 
personal  property  respectively,  which  is,  that  while  legacy  duty 
and  probate  duty  are  payable  in  a  lump  sum  before  distribution, 
succession  duty  is  spread  over  a  period  of  between  four  and  five 
years,  being  divided  into  eight  half-yearly  instalments.  A  curious 
anomaly  has  arisen  under  the  Act  of  1888  with  regard  to  leasehold 
property,  since  for  purposes  of  probate  this  class  is  regarded  as 
personalty,  and  thus  becomes  liable  to  probate  duty,  whereas  for 
purposes  of  distribution  it  is  included  amongst  realty,  and  hence, 
is  subject  to  the  higher  scale  of  succession  duty.  Account  duty 
was  imposed  under  the  Act  of  1881,  and  was  designed  with  the 
object  of  rendering  liable  to  taxation  property  which  had  hitherto 
escaped  probate  duty,  in  consequence  of  its  transfer  to  the 
beneficiary  having  been  effected  by  means  either  of  a  donatio 
mortis  causa,  or  of  a  voluntary  settlement.  This  duty  was 
made  more  comprehensive  in  its  scope  in  1889,  in  which  year 
Mr.  Goschen  established  the  estate  duty  of  .€1  per-cent  on  all 
estates  of  a  value  exceeding  j€10,000,  subject  to  some  modification 
in  the  case  of  settled  property. 

In  the  above  cursory  review  of  the  various  taxes  which  aftect 
landed  property,  we  have  spoken  only  of  those  devoted  to  Imperial 
purposes.  This  class  of  property  is,  however,  subject,  and  almost 
exclusively  subject,  to  taxation  for  local  purposes,  aud  it  is  only 
Local  since  the  year   1888,  when   an   improved  system   of 

Taxation.  Local  Government  was  introduced  into  this  country, 

that  a  definite  share  of  personal  property,  other  than  buildings 
erected  on  land,  has  been  contributed  to  local  taxation.  This 
mode  of  taxation  is  of  a  somewhat  complex  nature,  owing  to 
the  large  number  of  authorities  exercising  administrative 
functions,  and  to  the  different  areas  over  which  these  functions 
are  performed.  In  order,  therefore,  to  throw  some  light 
upon  the  development  of  the  system  of  local  taxation  now  in 
operation,  as  well  as  upon  the  real  incidence  of  rates  upon  the 
owner  and   the   occupier  respectively,  it  will  be  useful  to  trace 


1893.]        the  Ta.rniion  of  Ground  Rents  ,A.  W.  Tarn  .  453 

briefly  the  different  stages  of  its  progress  in  the  history  of  this 
country. 

The  first  period  may  be  said  to  commence  in  the  reign  of 
Richard  11^  when  we  first  hear  of  a  Statute  being  passed  with  the 
object  of  granting  licenses  to  beggars  under  certain  conditions. 
In  the  reign  of  Henry  VIII  it  was  further  enacted  that  the 
several  hundreds  and  parishes  should  sustain  the  poor  with  such 
First  Period  charitable  voluntary  alms  as  might  prevent  the  necessity 
of  Its  History,  £qj.  begging,  tile  poor  being  directed  to  abide  in  the 
places  where  they  had  been  born  or  had  dwelt  for  the  j)ast  three 
years.  A  later  Act  in  this  reign  required  the  churchwardens  of 
every  parish  church  to  make  collections  every  Sunday  for  the 
relief  of  the  poor;  but  until  this  Act,  such  relief  was  left  to  the 
humanity  of  the  more  prosperous  inhabitants  (').  In  1531  the 
Commission  of  Sewers  was  established  for  the  whole  country — 
thus  superseding  the  old  elective  officers  called  dyke-reeves — and 
contributions  for  the  purposes  of  arterial  drainage,  and  the 
cleansing  of  rivers,  streams  and  ditches,  were  levied  upon  all 
persons  whose  property  derived  any  advantage  from  the  works 
undertaken  by  the  commissioners,  "  after  the  quantity  of 
tlieir  lands,  tenements  and  rents  by  the  number  of  acres  and 
perches. ^^ 

The  second  period,   which   marked  the   development   of  our 

present  Poor  Law  System,  extended  from   1601  to  1782.     In  the 

former  year  the  Statute  for  the  relief  of  the  poor  authorized  the 

overseers  of  every  parish  to  raise,  weekly  or  otherwise, 

Second  Period.  .',  .,,. 

by  the  taxation  of  every  inhabitant  and  every  occupier 
of  lands,  houses,  &c.,  in  such  parish,  a  stock  of  flax,  hemp,  &c., 
to  provide  work  for  the  poor,  and  also  competent  sums  of  money 
for  the  relief  of  those  unable  to  work,  and  for  putting  out 
children  as  apprentices,  such  relief  being  given  according  to 
the  ability  of  the  parish.  Under  this  system,  the  burdens 
imposed  were  comparatively  light,  averaging  about  j6700,000 
per  annum  (^). 

The  third  period  dates  from  the  close  of  the  American  war  in 
178.2,  uhich  had  caused  a  general  rise  of  prices  and  hence,  also,  of 
wages;  and  in  this  year  an  Act,  called  Gilbert^s  Act,  was  passed 


{})   Burns,  Justice  of  the  Peace,  vol.  iv,  ch.  i,  "The  Poor  Laws." 
(-)   For  a  description  of  the  burdens  of  a  Londou  householder  in  the  middle 
of  the  18th  century  see  Besant,  London,  ch.  ix,  p.  .363. 
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authorizing  the  adoption  of  out-door  relief;  in  other  words,  wages 
were  supplemented  out  of  the  rates.  "  In  consequence  of  this 
system  "j  says  Mr.  Dudley  Baxter,  '^and  the  immense  rise  during 
"  the  American  and  French  wars  in  the  prices  of  corn  and  all  the 
"  necessaries  of  life,  the  poor  rate  increased,  quite  out 

Third  Period.  .  ^         ■  n  i      •  p 

"  01  proportion  to  the  increase  oi  population,  irom 
"  £700,000  in  1750  to  £2,000,000  in  1785,  then  to  £4,000,000 
"  in  1803,  to  £8,500,000  in  1814,  and  even  to  £9,300,000  in 
"  1818,  or  more  than  fourfold  in  33  years.  .  .  .  As  a 
"  natural  consequence  the  ratepayers  were  weighed  down  with 
"  the  burden,  and  the  nation  seemed  approaching  a  period  of 
"  social  disorganization  and  ruin"  (^). 

The  fourth  period  was  one  in  which  many  of  the  evils  caused 
by  the  above  pernicious  system  were  successfully  remedied,  the 
instrument  being  the  New  Poor  Law  Act  of  1834,  which  provided 
for  the  abolition  of  the  grant  of  out-door  relief  to  the  able-bodied, 
and  substituted  the  workhouse  test  in  its  place ;  the  Act  also 
introduced  a  more  thorough  system  of  supervision  and  accounts. 
The  result  of  this  reform  was  the  reduction  of  the  poor  rates  by 
36  per-cent  in  three  years.  Up  to  1840  it  had  been  customary 
to  levy  rates  upon  personal  property  as  well  as  upon 

Fourth  Period,     ,  •'  iii-ii  * 

houses  and  lands;  in  that  year,  however,  an  Act 
was  passed  making  it  unlawful  '^to  tax  any  inhabitant  in  respect 
"  of  his  ability  derived  from  the  profits  of  stock-in-trade  or  any 
"  other  property  for  or  towards  the  relief  of  the  poor."  This  Act 
was  only  a  temporary  one,  but  its  principle  has  been  acknowledged 
ever  since  by  its  inclusion,  up  to  the  present  time,  among  the 
Acts  in  the  annual  Expiring  Laws  Continuance  Act.  In  1855 
the  Metropolitan  Board  of  Works  was  established  for  the  purpose 
of  consolidating  the  difi"erent  local  boards  and  creating  a  single 
rating  authority  for  the  whole  of  the  Metropolis. 

The  fifth  period  commenced  with  the  passing  of  the  Union 
Assessment  Act,  1862,  by  which  the  standard  of  rateable  value 
outside  London,  which  had  hitherto   varied  from  10  to  as  much 

as    70   per-cent     below    the    real    net    value    of  the 

Fifth  Period.  ^  - 

property  assessed,  was  phiced  upon  a  sound  and 
equable  basis,  and,  as  a  result,  this  value  rose  from  £76,000,000 
in  1863  to  £90,000,000  in  1867.  This  standard  was  extended 
to  the  Metropolis  by  the  Valuation  Act  of  1869. 

The  sixth  period  dates  from  1888,  when  the  Local  Government 

(')  Transactions  of  the  Social  Science  Association  (1873),  p.  535. 
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Act  was  passed.     The  princi])al   provisions   of  this   Act  may  be 
summarized  as  follows  : 

1.  The  jurisdiction  of  the  county  magistrates,  so  far  as 

related  to   the  administration  of  county  affairs  and 

The  Local  „  pi 

Government        thc  asscssmcut   01  countv  ratcs,  was  transterred  to 

Act. 

County  Councils  elected  by  the  ratepayers  of  each 
county,  the  term  including  not  only  thc  52  counties 
of  England  and  Wales,  but  a  large  number  of  the 
principal  towns. 

2.  The  Metropolitan  Board  of  Works  ceased  to  exist,  its 

place  being  taken  by  the  London  County  Council,  to 
which  was  granted  the  same  powers  with  the  addition 
of  that  of  granting  licenses.  The  ratepayers 
constituted  the  electors,  the  former  system  of 
election  by  the  Local  Boards  of  Works  being- 
abolished. 

3.  Grants    in    aid    of    local   taxation  from    the    National 

Exchequer  were  discontinued,  and  instead,  two-fifths 
of  the  probate  duty,  as  well  as  the  bulk  of  the  license 
duties,  were  set  aside  for  this  purpose. 

4.  Power  was  given  to  the   County  Councils  to  borroAv 

money  upon  the  security  of  their  rates,  repayment  to 
be  made  by  means  of  a  sinking  fund  spread  over  a 
period  of  30  years,  or,  in  the  case  of  the  London 
County  Council,  of  60  years. 

5.  Some  slight   alterations  were  made  in  the  manner  of 

the  assessment  of  the  local  rates  affected  by  the  Act, 
one  result  being  that  the  sewers  rate,  which,  up  to 
the  date  of  the  Act,  was  levied  by  Commissioners  of 
Sewers  and  assessable  upon  the  owner  and  occupier 
according  to  their  respective  interests,  was  converted 
into  a  poor  rate,  and  thus  became  payable  exclusively 
by  the  occupier  without  any  right  of  deduction  of  his 
share  from  the  rent  ('). 

The  effect  of    the  substitution    of  the   pi'obate  and   license 
duties     for    the    previous     grants     in     aid     will    be 

Its  effect  on  ,  /  n        ■  it  i   ■    i 

Local  Taxa-       seen    ti'om    the    following    table,    which    shows    the 

tion.  .        .  D  ^ 

amount     distributed    between     the     Metropolis,    the 

(*)   Evidence  of  Mr.  C.  Harrison  befoi'e  the  Town  Holdin<rs  Committee  (1890), 
3,548.     See  also  Goschen,  Meports  and  Speeches  on  Local  Taxation,  p.  161. 
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boroughs    and   the    counties    for    the    year    ending    31    March 
1890  (')  : 


How 
Distributed 

Estimated 
Rateable  Value 

Amount  of 

Discontinued 

Grants 

Substituted 
Revenues 

Excess  of 
New  Revenues 

Additional 

Revenue 

per  pound 

of  Rateable 

Value 

Metropolis  . 
Horouglis     . 
Counties .     . 

£ 

31,000,000 
27,000,000 
92,000,000 

£ 
628,000 
592,000 
1,640,000 

£ 
814,000 
1,060,000 
2,919,000 

£                  d. 
186,000         1-44 
468,000        4-16 
1,279,000         3-33 

1 

Total     . 

150,000,000 

2,860,000 

4,793,000 

1,933,000         3-09 

The  principal  rates  that  contribute  towards  local  taxation  are 
the  poor  rate,  the  general  district  rate,  the  burial  board  rate,  the 
sewerage  rate,  the  towns  improvement  rate,  the  school  board  rate, 
and  in  some  districts  the  public  libraries  rate,  the  two  last-named 
being  of  recent  growth.  In  the  area  of  the  London  County 
Council  there  is  also  the  consolidated  rate  administered  by  that 
body  for  the  improvement  of  the  Metropolis,  and  outside  this 
area  county  and  borough  rates  are  levied  for  similar  purposes. 
Of  these  rates  two  fall  directly  upon  the  owner,  and  then  only 
Parochial  and  ^iwdcr  spccial  circumstanccs  (") .  The  poor  rate  is  paid 
other  Rates,  j^y  \^{xn,  whcii,  Under  the  Assessed  Rates  xVct,  1869, 
he  is  rated  by  resolution  of  the  vestry,  or  agrees  to  pay  it  instead 
of  the  occupier.  Under  the  same  iVct  occupiers  with  a  term  not 
exceeding  three  months  may  deduct  from  their  rent  the  poor  rate 
paid  by  them.  The  general  district  rate  is,  in  the  case  of  tenements 
of  small  annual  value,  levied  directly  upon  the  owner,  who  is 
allowed  a  small  commission  for  paying  it. 

Under  section  21-1  of  the  Public  Health  Act,  1875,  provision 
is  made  for  tlie  levy  of  a  private  improvement  rate  upon  the 
occupier,  who,  unless  he  has  stipulated  to  pay  the  rate  himself,  is 
entitled  to  deduct  three-fourths  of  the  amount  from 


Private 


Improvement  his  rent,  the  same  privilege  being  extended  to  every 
intermediate  lessee,  whose  term  unexpired  is  not  less 
than  20  years.  This  rate  has  been  extended  in  operation  by 
the  Artizans^  Dwellings  Acts,  and  also  by  the  Housing  of  the 
Working  Classes  Act,  1890,  which  repeals  those  Acts. 


(^)  See  Economist,  11  October  1890. 

(-)  Owen,  Manual  for  Overseers,  p.  105  et  seq. 
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The  annual  value  of  the  proj)erty  upon  which  local  rates  are 
levied  is  the  net  value  which,  as  a  rule,  is  determined  by  a  fixed 
deduction  from  the  assessed  gross  annual  value.  Outside  London 
Assessment  of  '^^'"^  dcductiou  is  defined  by  the  Act  of  1836  as  the 
^Eftil^"^  probable  average  cost  of  repairs,  insurance  and  other 
Purposes.  expenditure,  if  any,  necessary  to  maintain  the  house 
so  as  to  command  a  fair  rent.  Within  the  Metropolitan  area  the 
deduction  is  a  certain  proportion  of  the  gross  rental,  and  varies 
from  5  to  33^  per-cent,  according  to  the  nature  of  the  building 
and  to  its  annual  value.  The  lowest  deduction  is  made  in  respect 
of  lands  without  buildings,  and  the  highest  in  respect  of  mills 
and  manufactories. 

The  various  local  authorities  having  power  to  levy  rates  are 

County  Councils,    Town    Councils,    Sanitary   Authorities,   Local 

Boards  of  Health,  Boards  of  Guardians,  Burial  Boards,  Highway 

Boards,    School    Boards,    Lighting    Inspectors    and    Overseers. 

These   bodies   are  elected  almost    exclusively  by  the 

Various  .  ,  ~        J 

Rating  occupiers.     In  the  case  of  Local  Boards  and  Boards 

Authorities.  c  r< 

ot  Lruardians,  however,  owners  ot  property  within  the 
district  possess  from  one  vote  to  six  votes  apiece,  according  to 
the  amount  at  whicli  their  property  is  rated,  the  nnmber  being 
regulated  by  a  graduated  scale  up  to  £.250  annual  value.  If 
they  are  occupiers  as  well  as  owners,  they  have  double  voting 
power  on  the  same  scale.  Owners  are  also  entitled  to  record 
their  votes  by  proxy  ('). 

There  are  thus  two  distinct  systems  of  taxation  existing  in 
this  country,  each  possessing  its  own  laws  and  levied  without 
regard  to  the  other.  Imperial  taxes  are  either  direct  or  indirect 
in  their  nature.  Income  tax,  the  house  duty  and  the  death  duties 
are    direct,   being   actually   borne    by  the    person  paying  them. 

Customs  and  excise  duties,  as  well  as  taxes  liable  to  be 

direct  and 

Indirect  dcductcd   from    rent,   are  indirect,   since   the   person 

Taxation. 

paymg  them  does  not  bear  the  whole  of  the  tax.  In 
local  taxation,  however,  such  a  distinction  is  more  obscui-e,  and 
political  economists  have  held  divergent  views  as  to  the  real 
incidence  of  the  burden  which,  in  the  first  place,  is  borne  by  the 
occupier  of  the  house  for  which  he  is  assessed 

Professor  Fawcett  (-),  for  example,  held  that  there  was  a 
fundamental    distinction    between    the    incidence    of   rates  when 

(^)   Chalmers,  Local  Government,  ch.  ii,  p.  30;    Brodrick,  Essati  on  Local 
Government  ui  Englaiid. 

(-)  Manual  of  Political  Economii,  ch.  vii. 
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Views  of  imposed  on  land  and  when   imposed  on   houses  and 

Fawcetron  biiildings.  He  maintained  that  in  the  case  of  an 
o^^ocai'^*"'^^  agricultui-al  tenancy,  or  of  a  house  possessing  excep- 
Taxation.  tioual  advantages  of  situation,  the  rent  would  be 
increased  by  the  amount  of  the  rates,  if  none  were  levied.  The 
rent  of  an  ordinary  urban  house,  however,  he  considered  to  be 
determined  partly  by  the  cost  of  production  and  partly  by  the 
laws  of  supply  and  demand,  and  in  such  a  case  the  incidence  of 
the  rates  was  altered. 

Mr.  John  Stuart  Mill  (')  divided  the  proposed  tax  into  two 
parts — that  on  the  ground  rent  and  that  on  the  building  rent. 
The  former,  he  thought,  would  be  borne  by  the 
occupier  only  it  it  were  a  fixed  sum  per  square  toot, 
irrespective  of  the  rent  paid  for  a  more  valuable  site;  if,  however, 
it  were  a  proportion  of  the  rack  rent  it  would  fall  on  the  owner. 
The  tax  on  the  building  rent,  he  considered,  must  ultimately  be 
borne  by  the  occupier. 

Professor  Sidgwick  (^)  has  expressed  the  decided  opinion 
that  although  such  a  tax  would  at  first  be  paid  by  the  owner,  the 
Of  Professor  ^'^Ik  of  it  would  ill  the  end  fall  u])on  the  occupier, 
Sxdgwick.  owing  to  the  fact  that  its  effect  would  be  to  stop  the 
building  of  new  houses,  and  hence,  to  raise  the  prices  and  rents 
of  existing  houses  to  an  extent  sufficient  to  cover  the  portion  of 
the  tax  which  was  paid  in  respect  of  the  building  rent. 

Professor  ClifFe  Leslie  (^)  also  adopted  the  theory  that,  as 
rents  are  regulated  by  supply  and  demand,  so  if  rates  were 
Of  Professor  abolislicd  rcuts  would  be  raised,  and  that,  to  the  extent 
cufFe  LesUe.  Qf  j-jjg  additional  amount  which  might  then  be  exacted, 
the  tax  falls  upon  the  owners.  He  believed,  however,  that  the 
owner  is,  as  a  rule,  the  stronger  party  to  the  contract,  and  hence, 
is  able  to  throw  any  increase  in  the  rates  upon  the  occupier. 

The  subject  seems  to  have  first  engaged  the  serious  attention 

of  Parliament  in  1866,  when  it  was  recommended  by  the  Select 

Committee  on  Metropolitan  Government  "  that  in  any  arrange- 

"  ment  of  the  financial  resources  of  the  Metropolitan  Board  of 

"  Works,    a    portion    of   the    charges    for    permanent 

Report  of  the  .  '  ^  1,1,11 

Select  Com-       "■  improvements  and   works  should  be  borne   by  the 

mittee  of  1866.  ^  •   1  •         1        ir  i-  1 

owners  ot  pj'operty  within  the  Metropolis,  the  rate 

(^)  Principles  of  Political  Economy,  People's  Edition,  book  v,  ch.  iii,  sect.  vi. 
(-)  Principles  of  Political  Economi/,  cli.  viii,  sect.  viii. 

(■')  Art.  on  "The  Incidence  of  Taxation  on  the  Working  Classes",  in  the 
Fortnightly  Review  for  Febrr^ry  1874. 
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'^  being  in  the  first  instance  paid  by  the  occupier,  and  subsequently 
"  deducted  from  his  rent,  as  is  now  provided  in  regard  to  the 
''  general  property  tax.^'  They  also  suggested  that  owners,  on 
becoming  liable  to  such  a  rate,  should  be  properly  represented  in 
the  Metropolitan  Board  of  Works. 

In  the  following  year  two  Bills  having  reference  to  this 
subject  were  introduced  into  the  House  of  Commons — one  by 
Mr.  Ayrton,  the  Chairman  of  the  Select  Committee,  to  raise  a 
special  rate  for  improvements  not  exceeding  3<f.  in  the  pound,  to 
be  deducted  from  the  occupier's  rent,  a  special  provision  being 
made  against  the  right  of  the  landlord  to  contract  himself  out  of 
his  liability  ;  and  the  other  under  the  auspices  of  the  Corporation 
Proposals  for  °^  ^^^^  ^'^Y  ^^  Londou,  to  cmpowcr  them  to  levy  a 
Report  mto*  rate  of  6</.  in  the  pound  upon  owners  of  property  in 
effect.  jjjg   Qj|.y.  £m.  j.|jg   purpose  of  effecting  improvements 

within  its  area.  This  last-mentioned  Bill  was  referred  to  a  Select 
Committee,  who  reported  against  it  on  the  ground  that  the 
Metropolitan  Board  of  Works  was  the  only  proper  authority  in 
the  Metropolis  to  whom  such  a  power  should  be  entrusted, 
provided  that  owners  were  adequately  represented  on  the  Board. 
Neither  Bill  was  proceeded  with,  and  the  subject  appears  to  have 
been  dropped  for  three  years. 

On  3  March  1870,  the  matter  again  received  the  attention 
of  Parliament,  another  Select  Committee  being  appointed  "  to 
"  inquire  and  report  whether  it  is  expedient  that  the  charges  now 
"  locally  imposed  on  the  occupiers  of  rateable  property  should  be 
"  divided  between  the  owners  and  occupiers,  and  what  changes  in 
"  the  constitution  of  the  local  bodies  now  administering  rates 
"  should  follow  such  division."  Mr.  Goschen,  then  President  of 
the  Poor  Law  Board,  was  appointed  Chairman,  the  Committee 
including  such  men  as  Mr.  Ward  Hunt,  Mr.  Ayrton,  Sir  Massey 
Mr  Goschen's  Lopcs,  Sir  Thomas  Dyke  Acland,  Mr.  Rathbone  and 
Committee.  ^^j^.  ^y  jj_  Smith.  The  principal  points  upon  which 
evidence  was  given  were  the  following  : 

1.  The  various  kinds  of  local  rates  leviable. 

2.  The  purposes  for  which  they  are  levied. 

3.  The  authorities  by  whom  they  are  levied  and  expended. 

4.  The  manner  in  which  those  authorities  are  constituted. 

5.  The  persons  by  whom  the  several  rates  are  paid. 

6.  The  difference  in  the  scale  of  contribution. 

7.  The  incidence  of  the  rates  with  respect  to  occupiers  and 

owners  generally. 

:2  H  2 
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After  hearing  the  evidence,  a  Draft  Report  was  drawn  up  by 
Mr.  Goschen,  which  dealt  in  an  exhaustive  manner  with  each  of 
the  above  points.  As  expressing  Mr.  Goschen's  personal  views 
upon  the  subject  of  the  incidence  of  the  rates  between  owners  and 
occupiers,  the  following  passage  is  of  interest : 

"  To  sum  up  the  case  of  house  property  generally,  it  appears  that 
the  owners  of  building  land,  like  the  owners  of  other  laud,  have  to 
submit  to  a  reduction  of  rent  equivalent  to  the  average  amount  of 
rates  which  the  builder  or  other  lessee  calculates  that  he  would  have 
to  pay  according  to  the  average  of  past  rates ;  and  that  as  regards 
any  subsequent  excess  after  the  owner  of  the  soil  has  made  his 
bai-gain,  it  is  borne,  in  the  case  of  leases,  exclusively  by  the  occupier. 
When  leases  expire,  and  in  the  case  of  short  tenancies,  in  fact, 
D  ftR  rt  ^v^heiiever  re-adjustments  take  place,  the  above  excess  is 
drawn  up  by  borne  sometimes  b}'  the  leaseholder  or  owner  of  the 
Mr.  Goschen.  j^ouse,  Sometimes  by  the  occupier,  according  to  the 
state  of  supply  and  demand. 

"  A  distribution  of  rates  between  owner,  leaseholder  and  occupier, 
coupled  with  an  enactment  prohibiting  contracts  by  which  either  party 
could  exempt  himself  by  anticipation  from  all  future  local  taxation, 
would  proliably  be  to  the  pecuniary  advantage  of  the  occupiers  of  that 
class  of  houses  which  are  usually  held  under  leases,  and  would,  at  all 
events,  relieve  them  from  what  is  now  considered  a  grievance,  even 
under  their  bargains  to  undertake  all  risks,  i.e.^  their  liability  to  pay 
for  permanent  imjjrovements,  which,  while  made  at  their  expense, 
they  themselves  will  only  enjoy  for  a  limited  time. 

"  As  regards  property  held  under  tenures  which  admit  of  frequent 
adjustment  of  rents,  it  mav  be  fairly  argued  that  the  question  as  to 
the  person  from  whom  the  rate  is  levied  will  not  much  affect  the 
incidence  of  the  rate.  In  short,  a  system  of  rack  rents  and  frequent 
re-adjustments  diminishes  the  importance  of  the  division  of  rates  to 
either  party"  (>)• 

Mr.  Goschen  then  proceeded  to  advocate  the  importance  of 
the  ground  landlord  having  a  direct  influence  in  the  election  of 
the  local  authorities  and  in  the  assessment  of  the  rates,  and 
suggested  that  the  owners  should  be  constituted  into  a  separate 
electoral  body  to  vote  by  themselves  and  to  elect  a  certain  number 
of  members  to  represent  them  on  all  boards,  administering  rates 
to  which  they  contribute. 

The  Draft  Report  was  not,  however,  adopted  by  the  committee, 
it  being  determined  to  proceed  by  resolutions;  these  were  11  in 
number,  and  may  be  summarized  as  follows  : 

1.  That,    the    existing    system    of    local    taxation    being 
contrary  to  sound  policy,  it  is  expedient  that  owners 

(■)  Reporis  a>id  Speeches  on  Local  Taxation,  p.  168. 
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should  bf  liable  for  a  certain  pi-oportion  of  the  rates; 

Summary  of  •      i  i  i 

Report  of  the  and  that,  subject  to  equitable  arrangements  as  regards 
existing  contracts,  the  rates  should  be  collected  from 
the  occupier,  power  being  given  him  to  deduct  from 
his  rent  the  proportion  of  the  rates  to  which  the 
owner  may  be  made  liable. 

2.  That  owners  should  be  entitled  to  a  direct  representation 

upon  the  local  bodies  administering  the  rates. 

3.  That,   in  the   case  of  long  leases  still  unexpired,  the 

owners  of  property  held  under  lease  should  be 
exempted  from  payment  of  rates  for  three  years  only, 
after  which  period,  the  occupiers  should  be  entitled 
to  deduct  from  the  rent  the  proportionate  part  of  the 
rates  to  which  the  owner  might  be  liable,  power  being 
given  to  the  owner  at  the  same  time  to  add  to  his 
rent  a  sum  equivalent  to  the  like  proportionate  part 
of  the  rates  calculated  on  the  average  annual  amount 
of  the  rates  paid  by  the  occupier  during  the  above 
period. 

These  recommendations  were  followed  up  in  the  next  session 
of  Parliament  by  the  introduction  by  the  Government  into  the 
House  of  Commons,  of  a  '•  Rating  and  Local  Government  ^'  Bill, 
which  contained  inter  alia  the  following  provisions  : 

1.  "  With  regard  to  the  liability  of  owners  for  a  part  of  the 
consolidated  rate,  it  is  enacted  that,  where  an  occupier,  who  has  paid 
any  instalment  of  the  rate,  pays  a  rent  in  respect  of  the  property  on 
which  he  is  rated,  not  less  than  the  rateable  value,  he  shall  be 
entitled  to  deduct  from  the  rent  one-half  of  the  sum  which  he  has 

paid  as  rate.  If  the  rent  paid  is  less  than  the  rateable 
IndSfc*^^  value,  he  may  ouly  deduct  from  each  pound  of  the  rent 
Government       one-half  of  the  sum  in  the  pound  which  he  has  paid  as 

rate.  Again,  where  any  person,  receiving  rent  in  respect 
of  any  rateable  property,  also  pays  rent  in  respect  of  the  same, 
he  is  authorized  to  deduct  from  the  rent  which  he  pays,  a  sum 
bearing  such  proportion  to  the  amount  of  rate  deducted  from  the 
rent  received  by  him,  as  the  rent  paid  by  him  bears  to  the  rent 
received  by  him. 

"  All  future  contracts  between  owner  and  occupier,  by  which  the 
latter  is  deprived  of  this  right  of  deduction,  shall  be  void.  But  no 
deduction  shall  be  made  by  any  occupier  in  respect  of  such  portion 
of  the  rate  as  he  has,  before  the  passing  of  the  Bill,  contracted  with 
his  landlord  to  pay,  or  has  paid  in  satisfaction  of  the  precept  of  a 
Town  Council.'* 

2.  "  For  the  purpose  of  making  a  register  of  owners,  the  collector 
shall,  at  or  before  the  prescribed  time,  enquire  from  the  occupier  of 
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eveiy  rateable  hereditament,  whether  he  is  himself,  or  if  not,  who  is, 
the  owner  of  it.  Having  thus  learnt  the  name  of  the  owner,  the 
collector  shall  enter  it  in  his  rate  book,  and  the  entry  so  made  shall 
he  prima  facie  evidence  of  his  being  an  owner  for  the  purposes  of  the 
Act.  If  the  same  person  is  owner  and  occupier  of  the  same  heredi- 
tament, he  shall,  in  respect  of  it,  be  entitled  to  vote  as  occupier 
only." 

This  Bill,  which  it  may  be  observed  excluded  the  Metropolis 
from  its  operation,  was  eventually  withdrawn  at  an  early  stage 
Causes  of  its  of  its  progvess,  in  consequence  of  the  great  press  of 
withdrawal.  other  busiuess  at  that  period,  and  also  of  the  hostility 
which  was  manifested  towards  some  of  its  features  on  both  sides 
of  the  House.  The  transfer  of  Mr.  Goschcn  to  the  Admiralty, 
together  with  the  change  of  Government  which  occurred  three 
years  later,  prevented  its  re-introduction  at  a  subsequent  period. 

We  next  hear  of  any  public  reference  to  the  incidence  of  local 
taxation  in  the  Reports  which  were  furnished  by  the 

TheEoyal  .      .  .        •       i  •  i      •         tooi 

Commission  on   Commissioners   on    Agriculture   appointed    m    looi, 

Agriculture.  ,  .,  i-i  p  •       ^  •  ti 

who  collected  evidence  irom  agriculturists  and  others 
with  reference  to  this  subject. 

In  the  course  of  his  evidence  before  the  Commission,  the 
late    Sir    James    Caird    stated    as    his    opinion    that 

Evidence  of  iiiii 

Sir  James  ultimately  the  rates  must  tall  upon  the  landlord, 
and  that  it  would  be  better  that  they  should 
fall  directly  upon  him,  as  this  would  leave  the  tenant  entirely 
free  for  the  single  consideration  of  the  cultivation  of  the 
land;  he  would  then  know  exactly  what  his  responsibilities  were, 
and  would  have  nothing  to  do  but  attend  to  his  farm.  The 
burden,  he  thought,  would  be  lessened,  because  the  landlords 
or  their  agents  would  have  the  administration  of  the  rates,  and 
thus  superior  intelligence  would  be  brought  to  bear  upon  the 
subject  ('). 

In  their  final  Report  the  Royal  Commissioners  say: 

Report  as  to  '■.,.., 

Incidence  of       ''  \>  hatcvcr  chauii'e  may  be  made  in  the  incidence  oi 

Local  Taxation.  .  '"'  ...  ,  .,  ,. 

"  local  taxation,  we  are  oi  opinion  that,  without  dis- 
"  turbing  existing  contracts  of  tenancy,  all  rates  should  in  future 
"  be  borne  equally  by  owners  and  occupiers  "  if). 

In  each  of  the  subsequent  years  resolutions  have  been  brought 
forward  in  the  House  of  Commons  relating  to  the  incidence 
of  local    taxation,  and  in    1885   an    amendment    to    the  Budget 

(^)  Evidence  before  the  Koyal  Commission,  62,663. 
(^)  Page  26. 
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ni'oposiils   in   favour  of  measures  for  the  relief  of  the 

Resolutions 

in  the  House      ratepayers  was   carried  ap-aiiist  the   (iovcrnnieiit,  and 

of  Commons.  i    ^  i    •  i  •  ^  r  ■ 

resulted  m  a  change  ot  Ministry.  In  the  early  part 
of  1886  a  Select  Committee  on  Town  llohlings  was  appointed, 
and  on  16  March  Mr.  Wm.  Saunders  moved  that  the  reference 
to  that  Committee  be  extended  to  an  enquiry  into  ''  the  question 
"  of  imposing  a  direct  assessment  on  the  owners  of  ground 
"  rents  and  on  the  owners  of  increased  values  imparted  to  land 
"  by  building  operations  or  other  improvements  '\  this  motion 
being  agreed  to. 

A  week  later,  Professor  Thorold  Rogers,  after  an  interesting 
speech  giving  the  principal  points  in  the  history  of  local  taxation, 
moved  the  following  resolution  : 

"  That  the  present  system  under  which,  in  England  and  Wales, 
the  first  incidence  of  local  taxation  (witli  some  sliglit  exceptions) 
■o    f  falls  on   the   occupier  and  not  on  the  owner  of  lands  and 

rroiessor  .  .  ^ 

Eogers's  tenements,  is  unjust  ;   that  such  owners  ought  in  equity 

Motion.  ^^   j^g,^!^.  .^^  least    a   inoiety  of  those   charges ;    that   the 

system  under  which  country  mansions  are  rated  is  unfair  ;  and  that 
the  owners  of  ground  rents  in  towns  are  liable  to  no  part  of  those 
cliarges,  the  outlay  of  wliich  is  essential  in  order  that  the  property 
may  possess  any  marketable  value  whatever." 

To  this  resolution  the  following  amendment  was  moved  by 
Sir  Richard  Paget: 

"  That  while  the  apportionment  of  the  payment  of  rates  between 
landlord  and  tenant  may  be  desirable,  as  part  of  a  com- 
Amen'dm^nt.  *  plete  scheme  for  remedying  the  admitted  inequalities  of 
the  incidence  of  local  taxation,  this  House  is  of  opinion 
tliat  the  financial  injustice  complained  of  can  only  be  removed  l^y  a 
comprehensive  measure,  and  that  an  equitable  re-adjustment  of 
taxation  as  between  real  and  personal  property  is  urgently  required." 

On  a  division  the  amendment  was  negatived  by  a  majority  of 
19,  and  the  original  motion  affirmed  by  a  majority  of  40  (').  The 
Dissolution  of  Parliament  in  the  following  June  prevented  the 
motion  from  being  carried  into  effect. 

The  next  allusion  to  the  subject  w'as  made  at  the  committee 
stage  of  the  Local  Government  Bill,  1888,  when  Mr.  F.  A. 
Channing  proposed  the  addition  to  the  Bill  of  the  following 
clause  : 

'■'Enactments  with  regard  to  levrjinfj  of  rates  under  Act — 

"  In  respect  of  any  rate  made,  assessed  or  levied  for  the  pur- 
poses and  under  the  provisions  of  this  Act  by  the  Couuty  Council  or 

(>)  Hansard,  Debates,  23  March  J886. 
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by  a  District  Council  as  hereinafter  provided,  the  following  enact- 
ments shall  be  made  (that  is  to  say) : 

"  (1)  Where  the  occupier  of  any  rateable  property  who  has 
paid  any  quarterly,  half-yearly  or  other  instalment  of 
such  rate  or  rates,  pays  a  rent  in  respect  of  the  pro- 
pert}'  on  which  such  rate  is  made  and  assessed,  he  may, 
if  the  rent  paid  by  him  is  not  less  than  the  rateable 
value  of  the  property,  deduct  from  such  rent  one-half 
of  the  sum  Avhich  he  has  paid  as  rate  ;  but  if  the  rent 

A^Mffmen't^to       P^^^^  ^J  ^^^"^   ^^  ''^s^  ^^^'^  ^^^   rateable  value,  he  may 
the  Local  deduct  from  each  pound  of  the  rent  which  he  is  liable 

Bill.  ^"    "  'to  pay,  one-half  of  the  sum  in  the  pound  which  he  has 

paid  as  rate,  and  so  on  in  proportion  for  any  less  sum 
than  a  pound. 
"  (2)  AVhere  any  person  receiving  rent  in  resj^eet  of  any  rate- 
able property  also  pays  a  rent  in  respect  of  the  same, 
he  may  abstract  from  the  rent  so  paid  by  him  a  sum 
bearing  such  proportion  to  the  amount  of  the  rate 
deducted  from  the  rent  received  by  him  as  the  rent 
])aid  by  him  bears  to  the  rent  received  by  him. 
'•  (3)  Where  any  person  receiving  rent  in  respect  of  any  rate- 
able property  has  agreed  to  pay  rates,  or  is  rated  under 
tlie  Poor  Rate  Assessment  and  Collection  Act,  1869,  or 
Acts  amending  the  said  Act,  he  shall,  for  the  pur^^oses 
of  the  provisions  of  this  Act,  be  deemed  to  be  the 
occupier. 
"  (4)  Every  person  receiving,  in  res])ect  of  any  rateable 
property,  rent  from  which  a  deduction  has  been  made 
on  account  of  rate,  shall  be  deemed  to  be  an  owner  for 
the  purposes  of  this  Act. 
"  (5)  Any  contract  made  by  an  occupier  after  the  passing  of 
this  Act,  by  virtue  of  which  he  is  deprived  of  his  right 
to  make  a  deduction  from  his  rent,  which  he  would 
otherwise  be  entitled  to  make  under  tliis  section,  shall, 
so  far  as  relates  to  such  deduction,  be  void  both  at  law 
and  in  equity"    (•). 

In  the  course  of  the  debate  which  took  ])lace  on  this 
amendment,  Mr.  Ritchie,  who  had  charge  of  the  Bill,  said 
that  the  Government  did  not  desire  to  complicate  an  already 
overweiglited  Bill  by  including  in  it  a  burning  question  of  this 
kind,  which  could  only  be  discussed  and  settled  when  they  were 
dealing  also  with  the  question  of  representation.  Mr.  Goschen 
expressed  himself  in  sympathy  with  the  resolution,  but  ])ointed 
out  that  it  was  the  essence  of  his  own  pro])osals  that  the  owner 
Views  of  the  should  be  represented  in  virtue  of  a  division  of  the 
Government,      yates,  liis  objcct  being  to  enable  landowners  to  exercise 

(')  Report  of  Town  Holdings  Conmiittee  (1890),  App.  2. 
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a  direct  aud  powerful  intiuence  iii  local  adiuinistration.  He  also 
reminded  the  House  that  in  his  own  Bill  this  division  only 
applied  to  future  rates.  On  behalf  of  the  Government  a  promise 
was  given  by  ]Mr.  AV.  H.  Smith  that  the  matter  should  receive 
their  early  attention^  and  with  this  assurance  the  amendment  was 
negatived  by  a  majority  of  55  (^). 

In  the  sessions  of  1889  and  1890,  Mr.  Samuel  Montagu 
brought  in  a  Bill  to  provide  for  the  amendment  of  rating  in 
respect  of  permanent  improvements  in  the  Metropolis,  by  means 
of  a  "Metropolis  Improvement  Rate^',  to  be  levied  every  year  by 
the  London  County  Council  for  the  repayment  of  all  capital 
„   „   ,     .     loans.      The  rate  was    to  be  first  charired   upon  the 

Mr.  Monta^  s  ^  r 

Sill-  occupier,  who  was  to  be  entitled  to  deduct  the  amount 

from  his  rent,  similar  power  being  also  given  to  successive 
tenants,  so  that  eventually  the  rate  would  be  borne  by  the  ground 
landlord.  In  cases  where  the  ground  rent  was  nominal,  or  where 
the  rate  amounted  to  at  least  one-fourth  of  the  ground  rent,  the 
amount  of  such  rate  was  to  be  refunded  to  the  occupier  paying 
the  same,  and  to  be  charged  with  compound  interest  at  3  per-cent 
per  annum  upon  the  freehold  under  an  order  of  the  Court  of 
Quarter  Sessions ;  such  charge  to  have  priority  over  all  other 
incumbrances  and  interests  other  than  succession  or  legacy  duty, 
and  the  freehold  to  be  absolutely  mortgaged  to  the  London 
County  Council  as  security  for  the  payment  of  such  rate  and 
interest  when  the  reversion  accrued.  Upon  the  expiration  of  the 
lease,  it  was  provided  that  no  rent  should  be  paid  by  the  occupier 
until  the  amount  of  the  charge  had  lirst  been  paid  by  him  to  the 
Loudon  County  Council,  such  payment  to  be  a  discharge  of  an 
equivalent  amount  of  rent  due  to  the  superior  landlord. 

This  Bill  was  considered  by  the  Local  Government  and 
Taxation  Committee  of  the  Loudon  County  Council  very  shortly 
after  the  formation  of  that  body,  who  reported  against  it  on  the 
grounds  that  the  repayment  of  the  capital  of  improvement  loans 
0  ositionb  ^^^  ^^^^  manner  proposed  would  tend  to  delay  the 
the  London       reciuisite  arransement,  that  intermediate  lessees  who 

County  1  ^  '  111 

CouncU.  would  gain  most  from  the  improvements  were  excluded 

from  contributing,  and  that  the  accumulation  of  the  charge  at 
compound  interest  was  both  complex  and  cumbrous,  and  in 
cases  of  distant  reversions  would  swamp  the  property.  This 
Report  was  adopted   by  the  Council   on  ."21   May   1889,  and   in 

(')  Hansard,  Lebates,  18  July  1&S8. 
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consequence  the  Bill  was  opposed  by  their  representatives  in 
Parliament.  It  has  been  adduced  by  Sir  Thomas  Farrer  as  "  an 
"  excellent  illustration  of  the  difficulty  of  combining  taxation  of 
"  rent  or  income  with  the  taxation  of  freehold  or  ground 
'Walues"  ('). 

But  although  the  Council  could  not  see  their  way  to  support 
this  Bill^  they  still  approved  of  the  principle  upon  which  it  was 
based,  and  proposed  as  a  substitute — 

"  That  every  Act  empowering  the  County  Council  to  raise  loans 
shall  contain  a  provision  that  the  repayment  of  such  loans  and 
interest  shall  as  between  the  various  classes  of  persons  interested  in 
„  V .-.  .  ^         London  property,  be  borne  in  such  manner  as  Parliament 

Substituted  1      11       •   i  1  1  1  »  1- 

Proposals  of        shall,  Cither  by  the  same  or  any  other  Act,  direct,  and  a 
ounc  .        further    provision    that    no    contract    shall    take    effect, 
whereby  the  proportion  of  exjjense  directed  b}'  law  to  fall  on  any 
person,  shall  be  shifted  to  another  person. 

"  That  Parliament  shall  be  moved  (at  least  so  far  as  regards 
London),  to  enact  that,  for  the  future,  no  contract  shall  take  effect, 
by  which  it  is  provided  that  one  person  shall  pay  rates  which, 
independently  of  contract,  the  law  casts  on  another." 

This  resolution  was  succeeded  by  a  further  one  on  9  July 
1889,  which  declared  that  all  private  contracts  as  to  payment  of 
rates  by  the  occupier  should  be  void,  and  that,  until  this  principle 
was  adopted  by  Parliament,  no  further  improvements  should  be 
made.  In  opposition  to  this  second  resolution,  a  memorial  was 
signed  by  30  members  of  the  Council  addressed  to  the  Chairman, 
protesting  most  strongly  against  the  resolution,  this  memorial 
being  followed  by  a  discussion  in  the  newspapers. 

As  a  result  of  these  resolutions,  the  Council  presented  a 
petition  to  the  House  of  Commons  containing  an  epitome  of  the 
Parliamentary  history  of  the  subject  since  the  year  1843,  and 
praying  as  follows — 

Petition  of  "  iX)  That  your  honourable  House  will  proceed  as  speedily 
the  Council  to  as  may  be  to  consider  how  the  burden  of  the  rates 

Parliament.  i  r>    ■    i  i  •       i      i 

may  be  more  lairiy  adjusted. 
''  (2)   That  a  portion  of  the  rates  may  be  thrown  on  the 

owner    of    the    land   as    distinguished    from    the 

occupier  thereof. 
"  (3)   That  an  owner  shall  not   be  able  by   contract   to 

throw  such  portion  on  the  occupier. 
"  (4)   That  in  the  meantime,    while  the   proper  mode  of 

relief  is  being  settled,  and  in  order  to  lessen  the 

difficulty  arising  from  contracts  existing  when  the 

(^)  Evidence  before  the  Town  Holdings  Committee  (1890),  1,257. 
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law  is  elianged,  a  Suspensory  Act  may  be  passed, 
enacting  that  the  burden  of  the  rates  shall  be 
borne  by  such  persons  or  classes  of  persons  as 
Parliament  shall  direct,  notwithstanding  any 
private  contract  made  after  the  enactment  now 
asked  for. 
"  (5)  That,  in  order  to  prevent  charges  for  new  improve- 
ments falling  under  existing  contracts,  it  may  be 
enacted  that  the  burden  of  all  loans  raised  for 
permanent  improvements  after  the  enactment  now 
asked  for,  shall,  notwithstanding  any  private 
contract,  be  borne  by  such  persons  or  classes 
as  Parliament  shall  direct  "  ('). 

Two  Bills  embodying  these  proposals  were  sub.sequently 
introduced  by  the  Council,  but  were  not  proceeded  with. 

The  subject  of  the  incidence  of  local  taxation  was  again 
brought  before  the  London  County  Council  on  13  November 
1891,  when  Mr.  Stuart,  M.P.,  moved  the  following  amendment  to 
the  Report  of  the  Local  Government  and  Taxation  Committee: 

"That  the  Council  is  of  opinion  that  the  existing  system 
Final Eesoiouon   Q^^  local  taxation  in  the  Metropolis  undulv  favours  owners 

01  tile  Cooncu.  _  t        i      " 

at  tlie  expense  or  occupiers,  and  that  it  is  urgently 
necessary  that  this  injustice  should  be  redressed." 

This  amendment  was,  on  a  division  being  taken,  carried  by  a 
majority  of  42  votes,  two  further  amendments  relating  to  existing 
contracts,  and  to  the  direct  representation  of  owners  on  the  bodies 
administering  the  rates,  being  negatived  by  large  majorities. 

It  will  be  gathered  from  the  above  account  of  the  proceedings 
of  the  London  County  Council  with  reference  to  this  burning 
question,  that  the  subject  has  been  regarded  by  that  body  as  of 
supreme  importance  in  the  interests  of  the  inhabitants  of  the 
Metropolis.  Nor  has  the  matter  been  viewed  as  merely  a  periodic 
subject  of  debate  in  Spring  Gardens.     In   1887  some 

Formation  of  a  *^  .  i  <- 

Society  for         01  the  uiost  active  supporters  of  the  movement,  who 
Taxation  of        havc  siucc  bccomc  prominent  members  of  the  London 

Ground  Eents.  _,  •^      o  i  ■  nii  t- 

County  Council,  lormed  a  society  called  the  "United 
Committee  for  Advocating  the  Taxation  of  Ground  Rents  and 
Values  " ,  with  tlie  object  of  influencing  public  opinion  in  London 
and  elsewhere,  in  favour  of  substituting  the  taxation  of  land  for 
the  taxation  of  buildings.  The  society  has  since  its  formation 
circulated  a  large  number  of  pamphlets  setting  forth  the  reasons 

(^)  Evideuce  of    Sir  T.   H.    Farrer  before  the  Town   Huldiiigs  Committee 
(189U),  1405;  also  App.  8  of  Report  (1890). 
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for  such  a  reform^  and  many  lectures  and  public  meetings  have 
been  held  under  its  auspices. 

The  subject  had  not  been  debated  in  Parliament  since  the 
rejection  of  Mr.  Channing's  amendment  to  the  Local  Government 
Bill  in  1888,  when  in  February  1891  Mr.  A.  D.  Provand  moved 
the  following  resolution  in  the  House  of  Commons : 

"That,  in  the  opinion  of  this  Hoiise,  the  proportion  of  taxation 
which  falls  upon  and  is  pa^-able  by  land  and  its  rentals  is  insufficient, 
and  ought  to  be  increased." 

It  may  be  mentioned  that  the  original  motion  contained  the 
Mr  Provand's  additional  words :  ^'that  land  should  be  assessed  on 
Resolution.  <c  "^g  valuc,  whether  occupied  or  vacant,  and  that 
''  taxation  which  falls  upon  food,  industry  and  commerce,  should 
"  be  repealed  to  a  corresponding  amount."  These  words  were, 
however,  omitted,  in  order  that  the  opinion  of  the  House  might 
be  taken  solely  on  the  incidence  of  local  rates. 

A  long  debate  took  place  on  the  motion,  in  the  course  of 
which  Mr.  Gladstone  made  the  remark:  "It  appears  to  me  beyond 
"  all  doubt  that  under  our  present  system  ground  rents  enjoy 
"  undue  exemption;  and  in  the  Metropolis  in  particular  the  owner 
"  of  property  has  long  enjoyed  at  the  expense  of  the  ratepayers 
"  privileges  which  are  really  unjust  ^^  (^). 

The  motion  was  defeated  by  a  majority  of  51  votes. 

In  the  following  month  Mr.  J.  Stuart  moved: 

"  That,  in  the  opinion  of  this  House,  the  freeholders  and 

Mr.  Stuart's       owuers    of    grouiid   values   in  the   Metropolis   ought   to 

contribute  directly  a  substantial  share  of  local  taxation." 

After  a  long  debate,  the  motion  was  negatived  by  14-9  to  123 
votes  (^). 

Outside  Parliament  and  the  London  County  Council,  the 
subject  has  evoked  much  discussion  in  several  of  the  London 
vestries,  as  well  as  in  provincial  town  councils,  particularly  those 
of  Birmingham,  Manchester  and  Bury,  where  resolutions  have 
Feeiin  in  the  ^^^^  passcd  duriug  the  last  few  years  in  favour  of  the 
Provinces  and    sc^iemc    of   dividing    the   rates    equally  between    the 

the  London  "  ^  j 

School  Board,  gwucr  aiid  the  occupier.  Shortly  before  its  dissolution 
in  November  1891,  a  debate  took  place  at  the  London  School 
Board  upon  the  expediency  of  levying  rates  on  the  owners 
of  ground  values  instead  of  exclusively  on  the  industrial  classes 

(1)  Hansard,  Behates,  27  February  1891. 
(-)    Hansard,  Behates,  13  March  1891. 
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as  at  presentj  a  resolution  to  this  effect  being  negatived  by  19  to 
11  votes. 

The  foregoing  description  of  the  progress  of  the  agitation  on 
behalf  of  a  revision  of  the  present  system  of  local  taxation  which 
has  existed  during  the  last  few  years^  contains  the  principal 
points  in  its  history ;  and  although,  up  to  the  present  time,  no 
legislation  has  actually  taken  place  in  this  direction,  the  subject 
is  receiving  the  very  careful  consideration  of  the  Select  Committee 
on  Town  Holdinirs,  whose  final  Report,  based  upon  a 

Probable  .      .  ^   '  .  .  ,   •    i       •  i  ^ 

Government  rcvicw  01  tlic  cxpcrt  cvidcuce  which,  lu  the  course  01 
the  enquiry,  has  been  laid  before  them,  may  be 
expected  during  the  session  of  189.'2  (').  Upon  the  publication  of 
this  Report,  the  views  of  the  Committee  will  doubtless  be 
embodied  by  the  Government  in  a  measure  providing  for  the 
further  development  of  Local  Government,  and  dealing  with  the 
incidence  of  local  taxation  in  a  manner  at  once  effective  and 
equitable.  Such  a  measure  has  already  been  foreshadowed  by 
members  of  the  Government,  and  in  a  recent  speech  Lord 
Salisbury  referred  to  the  subject  in  the  following  terms: 

"  I  have  always  entertained  the  opinion  that  our  rating  system 
is  singularly  ineffective  and  imperfect,  and  that  we  do  not  draw 
into  the  taxations  all  kinds  of  property.     I  should  be  very  glad  to 

see  that  anomaly  corrected.  The  only  thing  you  have 
Lord  s^bury     ^°  g^ard  agaiust  is  that  this  particular  grievance,  which  is 

the  real  one,  should  not  be  made  the  occasion  or  oppor- 
tunity for  the  gratification  of  some  particular  class  or  political 
antipathy.  If  the  question  of  all  the  interest  of  land  being  brought 
under  the  net  of  the  rate  collector  is  raised,  it  will  be  a  very  difficult 
and  thorny  one.  There  is  a  great  deal  of  logic  on  that  side,  but  you 
must  bring  in  the  mortgagee  and  the  debenture-holder  as  well  as  the 
ground  rent  owner,  or  else  you  will  not  do  justice  "  (-). 

In  connection  with  the  last  sentence  in  the  above  quotation, 

attention  may  be   drawn   to  an  Act  passed  by  the  Legislature  of 


(^)  Since  the  above  was  written,  this  Report  has  been  presented  to  Parliament. 
The  following  is  a  brief  summary  of  the  recommendations  of  the  Select 
Committee: 

(1)  That  the  real  and  apparent  incidence  of  local  taxation  should  be  as 

identical  as  possible,  and  no  one  should  be  able  to  contract  himself 
out  of  any  tax  imposed  upon  him. 

(2)  That  existing  contracts  should  remain  unaltered. 

(3)  That   under   all   future   contracts,  local   rates   should    be   equally 

divided  between  occupiers  and  owners,  and  that  each  owner  should 
have  the  right  of   making  a  proportionate  deduction  from   his 
superior  owner. 
(-)  Speech  at  Birmingham,  24  November  1891.     Since  this  was  written  a 
change  of  Government  has  taken  place. 
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Xew  Zealand  in  1891,  which  contains  provisions  for 

Taxation  of  _  '  ^ 

Mortgages  in       thc    taxatioB    of    morto:aa:es    of    land    subject    to    a 

New  Zealand.  _  <:::•_  j 

deduction  by  way  of  exemption  of  from  _£500  to 
j€2,500,  according  to  the  amount  of  the  mortgage,  and  to  a 
further  deduction  when  the  owner  of  a  mortgage,  yielding  more 
than  £120  per  annum,  is  "incapacitated  by  age,  ill-health,  or 
"  other  cause  from  earning  further  income  from  business  or 
"  employment''  ('). 

A  method  has  been  proposed  by  Lord  Hobhouse  of  a  similar 
character  to  that  which  formed  the  basis  of  Mr.  Channing's 
amendment  to  the  Local  Government  Bill,  with  the  exception  that 
instead  of  dividing  the  rates  equally  between  the  owner  and  the 
occupier  as  proposed  by  Mr.  Channing,  he  takes  the  proportion  of 
one  quarter  for  the  owner  and  three  for  the  occupier,  giving  the 
following  illustration  of  the  working  of  the  principle  : 

"  Take  a  house  assessed  to  the  rates  at  £200  a  year.  Let  A  be 
the  freeholder,  M  a  mesne  lessee  paying  rent  £50  a  year  to  A,  and 
Z,  the  occupier,  paying  rent  £100  a  year  to  M.  Assume  the  rate  at 
Ais.  iu  the  pound.  The  parish  will  receive  from  Z  4s.  for  each  of  his 
J.    ,  £200,   just    as    happens    now.      But   when    Z    pays    his 

Hobhouse's  rent  to  M,  he  will  deduct  the  fair  propoi-tion,  \s.. 
Scheme.  ^^.^^  ^^^-^  ^f  ^j>g   £]^qq^  ^^^  ;^j-  ^^.j|^  deduct   the  same 

amount  from  each  of  A's  £50.  Thus,  to  the  £40  taken  by  the 
parish,  Z  will  contribute  £35  for  his  occupancy  within  the  parish  and 
for  his  profit  value  of  £100,  ]M  will  contribute  £2.  10s.  for  bis  profit 
rent  of  £50,  and  A  £2. 10s.  for  his  ultimate  rent  of  £50.  Of  course 
the  same  principle  is  applicable  whatever  may  be  the  number  of  persons 
interested  in  the  house  and  whatever  the  proportions  of  their 
interests  "  (-). 

It  is  claimed  for  this  method  that  it  combines  simplicity  with 
universal  application  ;  that  the  principle  is  already  adopted  in 
Schedule  "A"  of  the  Income  Tax  Act,  with  which  everyone  is 
familiar ;  and  that  its  adoption  would  ensure  that  the  actual 
beneticiaries  would  contribute  their  proper  share  to  the 
assessment. 

In  spite,  however,  of  the  apparent  fairness  and  simplicity  of 
this  scheme,  it  is  liable  to  three  practical  objections  which  apply 
equally  to  the  proposals  of  the  London  County  Council.  In  the 
first  place  it  must  be  remembered  that  it  is  customary  to  le^'y 
rates  twice  a  year  and  to  vary  the  amounts,  which  are  often 
fractional,  at  each  assessment.     At  one  period  the  rate  might  be 

(^)  Land  and  Income  Assessment  Act,  Schedule  A. 

(■-)  Art.  on  "The  Local  Taxation  of  Rent  in  London",  iu  the  Contemporary 
Review  for  July  1888, 
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25.  3^(1.  and  at  another  2s.  7^(1.  in  the  pound,  and  to  calculate 
the  proper  deduction  to  be  made  from  the  rent  would  cause  an 
immense  amount  of  inconvenience  and  trouble  as  well  as  possible 
error,  which  would  be  repeated  through  successive  tenants.  Some 
rates,  too,  might  be  levied  at  one  time  and   others   at   another, 

while  rack  rents  and  ground  rents  frequently  differ  in 
objecu^ras,        the  mode  of  payment.    Hence,  endless  confusion  would 

arise,  and  few  people  would  care  to  undertake  the 
management  of  house  property,  which  would,  consequently, 
become  depreciated  in  value.  Secondly,  it  would  be  necessary  for 
the  tenant,  in  order  to  claim  his  right  of  deduction,  to  produce 
the  receipt  or  receipts  for  the  rates,  with  the  double  object  of 
showing  the  pro])er  amount  to  be  deducted  from  the  rent,  and 
of  proving  that  the  payment  had  been  duly  made.  It  is  not 
improbable  that  receipts  would  be  sometimes  mislaid,  and  that 
their  non-production  would  be  a  source  of  annoyance  and 
unnecessary  friction  to  all  the  parties  concerned.  Thirdly,  it  may 
be  remarked  that  if  instead  of  the  ground  rent  being  £50,  as 
given  in  Lord  Hobhouse's  illustration,  it  were  only  a  peppercorn, 
such  as  Is.,  the  ground  landlord  would  be  liable  to  contribute,  as 
his  share  of  the  rates  less  than  1^/.,  while  the  mesne  lessee,  whose 
interest  is  limited  to  a  terminable  annuity  and  who  has  thus  no 
reversion  to  be  benefited  from  the  rates,  would  have  to  pay  the 
sum  of  £4:  \9s.lld.  in  respect  of  the  rent  which  he  receives  from 
the  occupier.  Such  an  anomaly  cannot  fairly  be  considered  an 
improvement  upon  the  existing  system,  since  its  only  effect  would 
be  to  shift  the  injustice  from  the  shoulders  of  the  occupier  to 
those  of  the  leaseholder,  who,  in  the  course  of  time,  might  be  in  a 
position  to  shift  it  back  again  to  the  occupier  by  means  of  the 
simple  process  of  raising  his  rent  by  the  amount  of  the  rate.  It 
must,  however,  be  conceded  that,  in  spite  of  the  existence  of  these 
objections  to  Lord  Hobhouse's  scheme,  his  principle  remains 
unassailed,  and  at  some  future  time  might  be  developed  in 
another  and  better  form. 

It  will  be  observed  that  both  in  the  scheme  of  the  London 
County  Council  and  in  that  of  Lord  Hobhouse,  the  assessment  on 
owners  is  to  be  made  by  way  of  deduction  from  rent.  For  this 
method  there  seem  to  have  been  several  precedents  in  former 
legislation.  During  the  period  which  elapsed  between  1675  and 
Precedents  for  1734,  various  local  Acts  were  passed  for  the  erection 
of  Rateffrom  ^^  churchcs,  which  empowered  tenants  to  deduct  a 
*'*"*  fixed  proportion  of  the  statutory  rate  from  their  rents. 
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Similar  deductions  were  authorized  by  the  Irish  Poor  Laws  of 
1838  and  1843,  the  MetropoHs  Management  Acts,  1855  and  1862, 
as  well  as  by  the  Rating  Act,  1874,  so  far  as  the  levy  of  poor 
rates  on  certain  mines  is  concerned  (').  Provisions  relating  to 
the  deduction  of  a  private  improvement  rate  from  the  rent  are, 
as  we  have  already  noticed,  contained  in  the  Public  Health  Act 
and  in  subsequent  Acts  dealing  with  the  housing  of  the  working 
classes. 

But  besides  this  method  of  levying  rates  on  owners  of  ground 
values,  a  scheme  for  their  direct  assessment  has  been  proposed  by 
Mr.  Fletcher  Moulton,  Q.C,  who  maintains: 

(1)  That    in    towns    the    land    and    buildings   should   be 
M  uiton's     assessed    separately    according    to    their    respective 

Scheme.  auuual  valucs. 

(2)  That  the  rates  levied  upon   the   land  and  buildings 

respectively  in  accordance  with  these  assessments 
should  be  separate  and  distinct. 

(3)  That  the  rate  levied  upon  the  land  should  be  borne  by 

the  owners  of  the  ground  values,  each  such  owner 
paving  personally  the  rate  upon  the  ground  values 
owned  by  him;  and  that  to  eflfect  this  in  cases  where 
the  rate  is  collected  from  the  occupier,  each  occupier 
or  lessee  should  be  entitled  to  deduct  it  from  the 
rent  payable  to  the  landlord,  and  that  all  arrange- 
ments to  the  contrary  should  be  illegal. 

(4)  That,  subject  to  modifications  in  special  cases,  existing 

leases  should  be  included  in  the  assessment. 

His  grounds  of  contention  in  favour  of  these  proposals  are  the 
injustice  of  the  existing  system  of  rating,  the  great  increase  in 
value  of  urban  laud,  the  present  immunity  of  landowners  from 
payment  of  rates,  and  the  fact  that  the  scheme  is  warranted  by 
precedent  (-). 

We  have  now  discussed  three  schemes  which  have  been 
proposed  for  revising  the  incidence  of  local  taxation  as  it  at 
summary  of  preseut  cxists.  (1)  The  scheme  brought  forward  by 
Proposals.  -^^^.     Q^^anuing    in    the    House    of    Commons,    and 

afterwards  adopted  by  the  London  County  Council.  (2)  Lord 
Hobhouse's  scheme,  based  on  similar  principles,  and  ditfering 
from  ^Ir.  Channing's  only  in  the  proportion  to  be  levied  on  the 

(1)  Sec  notes  to  Lonl  Hobliouse's  Article. 

(■-)    The  Taxation  of  Ground  Valv.eft,  pp.  8-1-i. 
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owner.       (3)    Mr.   Fletcher    Moulton's    scheme   for   taking   the 
ground  value  as  the  proper  basis  of  the  division  of  rates. 

The  effect  of  each  scheme  upon  the  different  parties  interested 
in  the  property  subject  to  assessment  will  be  best  seen  by  the 
following  illustration. 

Effect  of  each  ^  housc  is  asscssed  at  £500  a  year  to  the  occupier  D, 

o^Tanr"      the  rates  being   4s.  in    the   pound  and  the   ground 
occupier.  ^.^^n^  £350;  D  pays  to  C,  a   leaseholder,  a  rent  of 

£400  ;   C  pays  to  B,  a  superior  leaseholder,  a  rent  of  £250  ;  and 
B  pays  to  A,  the  freeholder,  a  ground  rent  of  £50. 


A  fourth  scheme  for  rating  ground  rents  has  been  suggested 
by  Mr.  Robert  Hunter  (').  He  contends  that,  inasmuch  as  the 
increase  of  buildings  destroys  open  spaces  and  pollutes  the  air, 
means  should  be  found  to  make  this  increase  supply  the  funds  to 
Mr  Hunters  P^vide  opcu  land  and  pure  air.  He  therefore 
Scheme.  proposcs  that   the    additional  value    acquired  by  the 

land  by  the  erection  of  buildings  upon  it  should  be  taxed  by  the 
levy  of  a  rate  of  2s.  in  the  pound  on  all  ground  rents  or  increased 
annual  land  values  derived  from  building  operations.  The  tax 
would  be  levied  on  the  occupier  in  the  ordinary  way,  a  deduction 
being  made  of  the  amount  from  his  rent  as  in  the  case  of  property 
tax.  The  principle,  it  will  be  observed,  is  the  same  as  that 
adopted  by  Mr.  Montagu  in  his  Meti-opolis  Rating  Amendment 
Bill.  Mr.  Hunter  estimates  that  the  area  of  land  annually  built 
upon  in  the  Metropolis  is  about  1,100  acres,  yielding  a  total 
increased  rental  of  fully  £120,000,  which  is  equal  to  about  an 
eighth  of  the  total  additional  assessment  of  Greater  London. 
On  this  estimate  the  proposed   rate  would  amount  to  £12,000 

(^)  Art.  on  "A  Fair  Taxation  of  Ground  Rents"  in  the  yineteenth  Ce»tury 
for  July  1891. 
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in  the  first  year,  j£24,000  in  the  second,  and  so  on,  till  at  the 
end  of  20  years  it  would  be  j£240,000,  Avhich  sum  would  go  a 
long  way  towards  the  object  he  has  in  view.  He  suggests  that 
the  rate  should  be  levied  by  the  County  Council,  and  should  cease 
at  the  end  of  50  years. 

In  a  paper  read  before  the  Surveyors^  Institution  in  1889, 
Mr.  George  Beken  contends  that  the  proportion  payable  by  the 
owner  should  be  calculated  as  falling  due  at  the  end  of  the  lease 
when  the  full  benefit  of  the  improvement  is  reaped  by  the  owner^, 
and  he  therefore  proposes,  in  the  case  of  existing  leases,  the 
following  mode  of  procedure  : 

"  Eliminate  the  proportion  of  the  rate  ])er  pound 
Prop^saiT  ^  appropriated  to  paying  off'  the  improvement  loan  raised 
since  the  date  of  the  lease. 

"  Debit  the  lessor  with  this  proportion  o£  the  rate,  probably  a 
fractional  of  a  penny  in  the  pound  on  the  rateable  value. 

"  Credit  the  lessor  with  interest  on  all  previous  contributions, 
they  beiug  so  much  capital  sunk  by  him,  in  whicli  the  les.see  takes 
the  present  benefit. 

"  Credit  the  lessor  for  waste. 

"  Credit  the  lessor,  if  the  works  prove  a  failure  or  become  obsolete, 
Avith  a  i-efund  in  respect  of  any  payments  that  may  have  been  made 
on  the  assumption  that  he  would  reap  a  benefit  from  them  at  the  end 
of  the  term"  (')• 

In  another  paper  read  before  the  same  Institution  by 
Mr.  Wm.  Mathews,  the  following  principles  which  should  govern 
local  taxation  are  laid  down  : 

1.  That  owners  of  property,  upon  whom  so  large  a  proportion 
Principles  ^^  local  taxation  is  ultimately  incident,  should  have 
byVr-^m.  ^"  cquitablc  share  in  the  election  of  those  who  levy 
Mathews.  ^.j^g  taxes  and  in  administrating  the  expenditure. 

2.  That  some  of  the  taxes  should  be  levied  on  the  landlord 

and  others  on  the  tenant,  a  division  of  the  same  tax 
being  a  clumsy  expedient.  The  county  rate  might 
with  advantage  be  levied  on  the  land,  and  the 
maintenance  of  main  roads  thrown  entirely  upon  it. 
In  other  areas  all  those  taxes  which  are  levied  for  the 
purpose  of  contributing  directly  to  the  improvement 
of  property,  such  as  sanitary  and  improvement 
rates,  should  be  charged  upon  the  land,  subject  to 
proper  regulations  for  preventing  injustice  as  between 
lessor  and  lessee. 

(')    TrnnsacI ions  of  the  Survei/ors'  Institution,  vol.  xxi,  p.  359. 
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3.  Ill  every  taxable  area  there  should  be  one  valuation  list 

only  for  all  ])urposes  of  taxation,  whether  local  or 
Imperial,  The  present  system  of  charging  income 
tax  on  gross  rentals  should  be  abandoned,  and  taxa- 
tion levied  on  the  rateable  value  as  set  forth  in  the 
valuation  lists. 

4.  The  assessment  of  personalty  for  local  purposes  would  no 

doubt  be  attended  with  difficulties,  but  there  is  no 
reason  to  think  they  would  prove  insuperable.  A 
large  amount  of  property  of  this  description  pro- 
ducing profit  escapes  all  contribution  to  local  taxation, 
and  it  is  difficult  to  see  on  what  ground  of  reason  or 
justice  it  should  continue  exempted.  In  the  United 
States  realty  and  j)ersonalty  are  both  assessed  to 
state,  county  and  city  taxes,  the  assessments  being 
made  on  capital,  not  on  the  annual  value — a  method 
of  assessment  which  avoids  many  of  the  inequalities 
of  the  English  system  ('). 

The  difficulties,  both  theoretical  and  practical,  which  surround 
the  different  proposals  which  have  been  put  forward,  have  been 
very  ably  and  impartially  summed  up  by  Sir  Thomas  Farrer  in 
the  following  words: 

"  First,  the  relation  l)etween  tlie  occupier  who  pays  the  rates  and 

tlie  owner  or  owners  is  not  a  simple  one,  especially  in  London  and 

other  great  towns.     There  is  often  lease  behind  lease,  and  the  complete 

ownership  is  made  up  of  a    series  of  different  interests,  beginning 

with  the  actual  occupier  and  ending  with  the  freeliold 

Difficulty  of  .  mi   .  "^    i  .,  °  ■  ■  ,. 

fairly  Assessing    revcrsioncr.       i  his    makes    it    necessary,    in    providing 
Intermediate       fg^  ^he   incidence   of  taxation,  to   spread  it  as  fairly  as 

possible  over  all  the  interests  concerned.  It  is  not 
only  the  ultimate  freehold,  but  intermediate  beneficial  interests 
also,  which  ought  to  bear  their  fair  share  of  the  burden  of  local 
taxation. 

"  Secondly,  the  taxes,  the  burden  of  which  has  to  be  disturbed, 
differ  widely  in  their  application,  and  in  the  way  in  which  their 
expenditure  benefits  different  interests  in  the  land;  but  they  differ  in 
this  respect  by  varying  degrees,  so  that  it  is  impossible  to  say  that 
one  tax  ought  to  fall  on  one  particular  interest,  whilst  another  ought 
to  fall  on  a  different  interest.  The  effect  of  the  expenditure  of  a 
lighting  or  paving  rate  is  comparatively  transitory,   and  that  of  a 

rate  for  the  purposes  of  main  drainage  or  of  the  Thames 
Benefi°f  Eml^ankment,   is    comparatively   permanent.      But    the 

Derived  from      benefit    of    neither    of    them     is    coincident    with    any 

particular   interest   of  occupation,    lease,  or    ownership. 

(')   Transactions  of  the  Surveiiors'  Institution,  vol.  xviii.  ]\  291. 
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Moreover,  besides  such  rates  as  these,  there  ai'e  a  number  of  rates, 
e.g.,  poor  rate,  school  rate  and  police  rate,  which  benefit  all 
the  successive  interests  in  the  land.  This  consideration  seems  to 
me  to  make  it  impossible  to  say  with  the  Bill  which  bears 
Mr.  Montagu's  name,  that  certain  special  rates  for  permanent 
improvements  ought  to  be  charged  on  the  freeholder,  and  certain 
others  on  the  occupier. 

"  Thirdly,  there  exists  at  present  in  this  country-  an  established 
system  of  valuation  and  rating,  moderately  well  understood  by  the 
assessment  committees,  whose  business  it  is  to  make  the  valuations. 
It  is  an   assessment  of  annual  value;   it  is  avowedly  based  on  rent, 

and  has,  in  the  actual  rents  obtained  in  the  market,  a 
T^®  ^^^.^i""^     certain  basis  and  test.     When  it  is  suggested  that  rates 

shall  he  based  on  assessments  of  capital  values  by  taking 
the  whole  capital  value  of  the  land  and  houses,  and  then  charging 
them  according  to  a  given  rate  of  interest  on  the  capital  value,  it  is 
no  doubt  conceivable  that  such  a  system  might  be  adopted.  But  it 
would  be  a  complete  subversion  of  the  system  which  now  exists,  and 
would  need  a  very  different  maehinerv.  This  objection  appears  to  be 
fatal  to  many  of  the  proposals  which  have  been  made  for  taxing 
capital  values  by  means  of  annual  rates. 

"  Fourthly,  a  similar  objection  seems  to  be  fatal  to  Mr.  Moulton's 
ingenious  plan  of  assessing  and  taxing  the  land  and  the  buildings  upon  it 

separately.  Some  valuers  say  they  can  do  it.  But  the 
Assessment  of  oi^b'  ultimate  bases  of  a  valuer's  knowledge  are  actual 
Land  and  market  values,  and  as  the  land  and  the  houses  upon  it 

^  '  are  sold  and  let  together,  no  such  basis  can  exist  for  a 
separate  valuation  of  the  two  things.  Moreover,  the  question  is  not 
so  much  a  question  between  the  owner  of  the  house  and  the  owner  of 
the  land,  as  a  question  between  the  owner  and  occupier  of  both  house 
and  land. 

"Fifthly,  there  is,  nevertheless,  a  sound  foundation  for  the 
contention  of  the  many  persons  who  are  dissatisfied  with  a  mere 
taxation  of  rents  such  as  was  proposed  by  Mr.  Goschen  in  1870. 
Rent  and  capital  value  are  two  different  things ;  and  rent  is  often  no 

test  of  capital  value.  In  the  ease  where  a  lease  has  been 
A^u^°v^ue.'     paid  for  by  a  premium  ;  in  the  case  of  land  which  can  be, 

but  has  not  been,  built  on ;  in  the  case  of  an  old  lease  in 
an  improving  quarter ;  in  the  case  of  land  in  the  neighbourhood  of 
towns,  and  in  all  the  pleasant  residential  parts  of  England ;  the 
actual  rent,  which  is  often  a  mere  agricultural  rent,  bears  no 
proportion  to  the  real  value ;  and  if  rent  alone  were  taxed  in 
proportion  to  its  amount,  there  would  be  a  large  quantity  of  real 
property  which  would  escape  local  taxation  altogether. 

"  Sixthly  and  finally,  there  is  the  consideration  that  we  have  to 
deal,  not  only  with  new  contracts,  but  with  existing  contracts.  As 
regards  the  latter,  it  is  true,  on  the  one  hand,  that  many,  if  not  most, 
existing  leases  contain  stipulations  that  the  occupier  shall  pay  the 

rates;  and  it  is  also  true,  on  the  other,  that  we  are  certain, 
ConteaTts!'^"^    ^"  ^^^^  ^^^^  '^^  existing   contracts,  that  the  incidence  of 

new  and  unforeseen  burdens  falls  on  the  occupier  and  not 
on  the  owner.     This  sixth  and  last  consideration  is  one  which  raises 
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great  ditficulties — especially  in  cases  where  the  interest  hehind  the 
occupier  consists  of  a  fixed  rent  with  little  or  no  reversion,  and  where, 
consequently,  such  interest  is  not  henefited  by  the  expenditure  of 
new  rates  "  ('). 

The  following  suggestions  as  to  legislation  have  been  made  by 
Lord  Hobhousc,  and  approved  by  Sir  Thomas  Farrer  and  the 
Local  Government  and  Taxation  Committee  of  the  London 
County  Council: 

/. — In  the  case  of  Future  Contracts. 

1,  Some  portion  of  the  burden  of  the  rates  should  be 
Recommenda-  tlirown  CD  owners  BS  distinct  from  occupiers. 

tions  of  the  ,  i        i  r 

i^ai  2.  All   owners   ot  whatever  tenure,  whether   tor  years 

Committee  of  or    for   life,    or    in    fee,    should    bear    their    due 

the  London 

County  Council.  sliarC. 

3.  Each  owner   should    be  charged    upon  the  present 

amount  of  annual  benetit  accruing  to  him  from  the 
property  assessed. 

4.  Each   owner  should   pay   part  of  the  rate  collected 

from  the  occupier  by  means  of  a  deduction  from 
his  rent,  according  to  the  method  used  in  the  case 
of  property  tax. 

5.  Owners  should  contribute  to  the  rates,  not  only  in 

respect  of  improvements,  but  of  other  purposes. 

6.  Owners  should  pay,  not  different  proportions  of  rates 

levied  for  different  objects,  but  a  fixed  proportion 
of  the  whole. 

7.  A  fair  proportion  should  be  charged  upon  owners. 

//. — In    the   case  of  Existing    Contracts. 

1.  New  taxes  may  be  imjjosed  without  regard  to  ])rivate 
contracts. 

.2.  Future  increases  of  old  rates  may  be  treated  as  new 
taxes. 

3.  Rates  existing  at  the  date  of  a  contract  should  be 
left  under  the  operation  of  the  contract ;  but  new- 
rates,  or  increased  rates,  imposed  after  the  date 
of  the  contract  and  before  the  change  of  law,  require 
special  treatment  (-). 

(^)  Art.  on  "  Imperial  and  Local  Taxation  "  iu  the  Contemporary  Review  fur 
December  1890. 

(2)  Evidence  of  Sir  T.  H.  Farrer  before  the  Town  Holdings  Committee  (1890;, 
12J-3-70,  ab:o  1332-45. 
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With  regard  to  such  of  these  suggestions  as  affect  future 
contracts^  it  may  be  remarked  that  no  exception  can  be  taken  to 
the  principle  that  owners  of  property  should  be  required  to  pay 
for  any  improvement  which  enhances  tlie  value  of  such  property, 
Conditions  provided — (1)  that  they  are  allowed  to  have  a  voice  in 
under  which      ^}^g  administration  of  the  necessary  funds  which  they 

Owners  should  J  •' 

be  taxed.  g^.g   ^q    contribute    to    such    purposes;    (2)  that   the 

proportion  which  is  to  fall  upon  them  is  fixed  at  the  time  the 
contract  is  made  and  guaranteed  to  remain  unalterable  during 
the  continuance  of  such  contract;  and  (3)  that  fractions  of  a 
shilling  are  eliminated  from  the  owner's  rate,  which  should  be 
levied  not  more  frequently  than  once  a  year. 

At  the  same  time,  it  may  be  doubted  whether  any  permanent 
advantage  would  be  secured  to  the  occupiers  by  shifting  the 
Doubtful  burden    of    a   proportion    of    the    rates    from    their 

of  prop*ow  shoulders.  In  the  first  place,  the  deduction  would 
change.  causc  souic  troublc,  as  has  been  already  pointed  out. 

Secondly,  their  share  of  the  rates  would  probably  remain  but 
little  changed.  And  thirdly,  it  is  more  than  likely  that  their 
rents  would  be  increased  so  as  to  include  the  owner's  rate. 

As  regards  existing  contracts,  however,  it  is  difficult  to 
understand  the  soundness  of  the  principle  underlying  these 
suggestions.  It  is  true  that  a  modification  of  such  a  principle  is 
to  be  found  in  the  Income  Tax  Act,  the  Ground  Game  Act  and  the 
Agricultural  Holdings  Act,  where  any  contract  inconsistent  with 
the  provisions  of  these  Acts  is  declared  to  be  void.  But 
it  may  be  observed  that,  inasmuch  as  any  injury  which  may 
be  caused  by  the  operation  of  these  Acts  is  comparatively 
insignificant,  and  in  the  last  two  only  of  partial  scope,  the 
analogy  which  is  thus  sought  to  be  drawn  falls  to  the  ground. 
In  support  of  this  contention  it  may  be  easily  proved  that  the 
iutothe  insertion  of  any  provision  rendering  existing  contracts 

e^^tSr'"^  nugatory,  would  produce  an  immense  amount  of 
Contracts.  injusticc  aud  hardshi])  upon  mortgagees  and  purchasers 

of  ground  rents.  In  this  class  may  be  included  municipal 
corporations,  insurance  companies  ('),  hospitals,  public  schools 
and  charitable  institutions,  who  invest  largely  in  this  class  of 
security,  under  the  belief  that  the  returns  which  it  yields  are 
perfectly  secure  and  of  fixed  amount. 

(*)  A  suniniarv  of  the  amounts  invested  in  ground  rent.s  by  the  various 
insurance  companies  is  given  in  an  Article  in  the  Ban  leers'  Majaziue  for 
August  1892. 
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In  considering  all  these  various  schemes  it  should  not  be 
overlooked  that  it  would  be  obviously  unfair  to  include  in  the 
assessment  such  property  as  chief  rents  and  leasehold  ground  rents 
to  which  no  reversion  is  attached.  This  description  of  property 
is  of  a  similar  character  to  that  of  debentures  and  terminable 
annuities,  being  of  the  nature  of  a  rent-charge  on  the  estate,  no 
improvement  of  which  can  be  of  any  possible  benefit 

The  Assess-  i         i     i  i  •/>  i 

ment  of  Chief    to    the    holdcr,    whosc    lucome,    if   such    a    tax    were 

Rents  and 

Leasehold         levied,  w^ould  be  reduced  bv  one-ei":hth,  or  whatever 

Ground  Rents.  .  •    i        i         />        i    "'        i  mi  •      • 

proportion  might  be  fixed  as  the  rate.  This  is  quite 
contrary  to  the  principle  which  constitutes  the  basis  of  a  tax  on 
ground  rents,  namely,  that  the  owner  should  contribute  towards 
the  cost  of  improvements  which  will  enhance  the  value  of  his 
reversion.  It  has,  indeed,  been  suggested  that  a  distinction 
might  be  drawn  between  property  retained  by  the  original 
landowners  and  that  jnirchased  in  the  market,  the  latter  being 
exempted  from  assessment;  but  the  difficulties  attending  such  a 
distinction  are  too  great  to  admit  of  its  being  adopted. 

It  is  a  favourite  argument  with  the  advocates  of  a  division  of 
the  rates  between  the  owner  and  the  occupier,  that  this  system  is 
already  in  force  in  Scotland,  and  has  been  found  to  work  very 
satisfactorily.  On  a  close  examination,  however,  of  the  Scotcli 
system,  it  would  seem  that  the  parallel  is  very  imperfect,  and  that, 
owing  to  the  peculiar  form  of  tenure  which  exists  in  that  country,  to 
reproduce  this  system  in  England  would  be  Ijotli  difHcuk  and  costly. 

There  is,  in  the  first  place,  an  important  distinction  to  be 
observed  in  the  use  of  the  term  "owner"  in  Scotland  and  in 
England.  In  the  former  country  this  term  is  applied,  for  purposes 
of  rating,  only  to  the  "  feuar  "  who  feus  the  land  of  the  superior 
lord,  paying  him  for  the  use  of  the  land  a  feu  duty,  similar  to  a 
chief  rent  in  England,  in  perpetuity.  The  feuar  sublets  the 
ground  when  he  has  built  upon  it,  and  it  is  l)etween  him  and  the 
occupier  that  the  division  of  rates  is  made,  the  feuar  having  no 
right  to  make  any  deduction  exce])t  property  tax  from  his 
payment  to  the  superior  or  ground  landlord. 

Secondly,  it  may  be  noted  that  the  division  is  an  irregular  one 

and  only  affects  certain  rates.     For  instance,  the  expense  of  sewers 

and  drainage  falls  wholly  on  the  owner,  the  police  rate 

Incidence  of  i        •       i  i  •  i       i  111 

Rates  in  exclusivclv  ou  thc  occupicr,  and  the  poor  and  school 

Scotland.  •     .     .  '  -^  . 

rates  are  divided  equally  between  both  parties.  On 
the  average,  two-thirds  of  the  rates  are  payable  by  the  occupier 
and  one-third  bv  the  owner. 
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Thirdly,  it  should  be  mentioned  that  prior  to  the  Education 
Act  of  1872j  the  entire  burden  of  providing  a  parish  school  in 
Scotland  lay  upon  the  owners  alone,  but  since  that  Act  came  into 
operation,  half  the  rate  for  educational  purposes  has  been  shifted 
on  to  the  shoulders  of  the  occupier. 

Lastly,  the  method  of  imposing  rates  upon  owners  is  to  charge 
them  direct  with  their  share  of  the  assessment  ('). 

As  an  illustration  of  the  incidence  of  local  taxation  between 
owner  and  occupier  in  Scotch  Burghs,  the  following  table  relating 
to  the  assessment  of  Greenock  for  the  year  1890-91  is  given  (-) : 


Payable  by  Owner 

Practical 
Illustration. 

Particulars  of  Bate 

Amount 

s.      d. 
0     1 
0     Oi 
0     Oi 
0     Oi 
0     Oi 
0     01 
0     5 
0     5 
0     li 

Statute  Labour  . 
Lands  Valuation 
Registration  of  Births 
Court  House 
Registration  of  Voters 
Animals'  Diseases 
School  Rates 
Poor          „ 
Water       „      (Public) 

Total 

1     If 

Payable  by  Occupier 

Particulars  of  Kate 

Amount 

Assessment  for  Water,  Wa 
Prison  Assessment  (Munici 
Statute  Labour — Road  Assc 
Poor  Rate  . 
Lands  Valuation 
Registration  of  Births 
„              Voters 
Ai'tizaus'  Dwellings  Rate 
Public  Health     . 
Animals'  Diseases 
School  Rates 
Water      „      (Domestic) 

chin, 
pal) 
ssme 

?,&c. 
it  (iM 

aintenance) 

s.     d. 
1     9 
0     2 
0     Oi 
0     5 
0     Oi 
0     Oi 
0     0^ 
0     5 
0     3 
0     OJ 
0     5 
0     9 

Total     . 

4     3J 

(^)  See  evidence  of  Messrs.  Harrison  and  Logan  before  the  Town  Holdings 
Committee;  also  Mr.  Wm.  Macdonald's  essay  on  "Local  Government  and 
Taxation  in  Scotland." 

(^)  See  Mr.  Cameron's  evidence  (1891),  4,492. 
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We  will  now  consider  three  other  methods  which  have  been 
proposed  for  the  taxation  of  owners  of  ground  values,  namely,  (1) 
the  rating  of  vacant  building  land;  (2)  the  levy  of  a  municipal 
death  duty;  and  (3)  the  taxing  of  betterment. 

The  first  method  was  brought  nito  prominence  by  the  Royal 
Commissioners  on  the  Housing  of  the  Working  Classes  wlio,  in  the 
course  of  their  Report,  remark: 

"  In  connection  with  any  such  general  con!«ideratiou  of  the  law  of 
rating,  attention  would  have  to  be  given  to  the  following  facts.  At 
present,  land  available  for  building  in  the  neighbourhood  of  our 
populous  centres,  though  its  capital  value  is  very  great,  is  probably 
producing  a  small  yearly  return  until  it  is  let  for  building.  The 
owners  of  this  land  are  rated  not  in  relation  to  the  real  value,  but  to 
the  actual  annual  income.  They  can  tlms  afford  to  keep  their  land 
out  of  the  market,  and  to  part  with  only  small  (quantities,  so  as  to 
raise  the  price  beyond  the  natural  monopoly  price  which  the  land 
As  to  Ratin  woulcl  Command  by  its  advantages  of  position.  Meantime, 
Vacant  the  general  expenditure  of  the  town  on  improvements  is 

BuiidingLand,  increasing  the  Value  of  their  property.  If  this  land  were 
ratetl  at  say  I;  per-cent  on  its  selling  value,  the  owners  would  have  a 
more  direct  incentive  to  part  with  it  to  those  who  are  desirous  of 
building,  and  a  two-fold  advantage  would  result  to  the  community. 
First,  all  the  valuable  property  would  contribute  to  the  rates,  and 
thus  the  burden  on  the  occupiers  would  be  diminished  by  the  increase 
in  the  rateable  property.  Secondly,  the  owners  of  the  building  land 
would  be  forced  to  offer  their  land  for  sale,  and  thus  their  competition 
with  one  another  would  bring  down  the  price  of  building  land,  and 
so  diminish  the  tax  in  the  shaj^e  of  ground  rent,  or  price  paid  for  land 
which  is  novv^  levied  on  urban  enterprise  by  the  adjacent  landowners — 
a  tax,  be  it  remembered,  which  is  no  recompense  for  any  industry 
or  expenditure  on  their  part,  but  is  the  natural  result  of  the  industry 
and  activity  of  the  townspeople  themselves.  Your  Majesty's  Com- 
missioners would  recommend  that  these  matters  should  be  included  in 
legislation  when  the  law  of  rating  comes  to  be  dealt  with  bv 
Parliament"  ('). 

The  subject  also  formed  part  of  the  enquiry  before  the  Town 
Holdings  Committee,  who  have  the  matter  still  under  con- 
sideration (-). 

Opinions  adverse  to  the  proposal  have  been  expressed  by 
Objections  to  Lord  Salisbury,  Lord  Cross  and  Mr.  Goscheu,  on  the 
this  Proposal,  gnjunds  that  (1)  a  new  principle  would  be  introduced 
into  the  law  of  rating  by  taxing  capital  instead  of  annual  value ; 

(1)  Keport  of  the  Royal  Commission  on  the  Housing  of  the  Working  Classes, 
p.  42.     A  minority  of  the  Commissioners,  however,  disscntcil  from  this  view. 

(-)  The  Connnittee  liave  now  ri'ported  on  this  subject  as  follows:  "The 
proposal  to  rate  vacant  building  land  on  its  capital  value  is  a  total  departure  from 
the  existing  basis  of  local  taxation,  aud  would  be  practically  very  difficult  in 
operation." 
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(2)  the  law  would  be  successfully  evaded ;  (3)  it  would  produce 
injurious  sanitary  effects  by  reducing  the  area  of  open  spaces  near 
large  towns  Q). 

In  addition  to  those  objections  it  may  be  urged  that  the 
change  is  unnecessary  from  the  fact  that,  as  a  rule^  owners  are 
only  too  eager  to  attract  builders  to  their  property,  which  thus 
acquires  a  greatly  enhanced  value;  and,  further,  that  it  would  be 
unfair  to  levy  a  tax  on  property  which  is  at  present  yielding  no 
return  to  the  owner. 

The  second  scheme  is  thus  described  by  Mr.  Sidney  Webb  : 
A  Munici  ai  "  "^  siiuplc  mcthod  of  providing  funds  for  London 
Death  Duty.  c  improvements  by  a  death  duty  would  be  to  emjjower 
"  the  County  Council  to  call  upon  the  Inland  Kevenue  Depart- 
"  ment  to  collect  a  Mocal  real  estate  duty'  of  so  much  per-ceut 
"  upon  the  capital  value  of  all  interests  in  land  and  house 
"  property  in  the  Metropolitan  area,  on  each  occasion  when 
"  such  interests  pass  by  death,  irrespective  of  whether  such 
"interests  are  freehold,  copyhold  or  leasehold;  whether  the 
"  succession  be  absolutely  terminable  or  in  trust ;  whether  the 
"  successor  be  related  to  the  deceased  or  not.  It  would  be 
"  advisable,  both  for  the  sake  of  avoiding  trouble  in  collection 
"  and  as  part  of  the  general  fiscal  policy  to  the  time,  to  exempt  all 
"  estates  of  which  the  aggregate  value  does  not  exceed,  say  £1,000. 
''  And,  as  the  intention  of  the  proposal  is  rather  to  reclaim  for  the 
"  public  a  portion  of  the  property  left  by  the  deceased  than  to  tax 
"  his  heirs  or  legatees,  the  'local  real  estate  duty'  should  be  made 
"  payable  by  the  executor  or  administrator  in  the  same  manner  and 
"  at  the  same  tiuie  as  the  existing  probate  and  estate  duties"  (-). 

It  is  estimated  by  Sir  Thomas  Farrer,  who  is  in  favour  of  the 
Estimated  principle  of  the  scheme,  that  the  average  length  of  life 
Revenue.  ^^f  ^  Londou  grouud  landlord  is  about  25  years,  and 
that  the  capital  value  of  the  land  in  the  Metropolis  is  approxi- 
mately .€750,000,000.  Hence,  on  these  assumptions,  the  annual 
value  to  be  taxed  would  be  .€30,000,000,  and  the  tax  taken  at 
3  per-cent  would  amount  to  ^£900,000  per  annum.  It  is, 
however,  suggested  that  the  taxation  should  be  on  a  graduated 
scale,  so  that  at  present  it  is  impossible  to  arrive  at  any  definite 
conclusion  as  to  the  amount  which  such  a  tax  would  produce  (^). 


(^)   See  Suppleuieutary  Reports  appended  to  the  inaiu  Keport  of  the   Royal 
Coniinissioners. 

(-)    The  London  Programme,  eh.  xix,  p.  202. 

(=•)   Evideiiee  before  the  Town  Hoklings  Coiiiiuittee  (1890),  1,-128. 
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The  third  scheme,  and  one  that  within  recent  years  has 
obtained  considerable  support  in  this  country,  is  that  of  levying  a 
direct  assessment  upon  owners  of  reversions  in  respect  of  the 
increased  value  which  the  property  assessed  is  expected  to  receive 
on  account  of  a  present  expenditure  on  the  part  of  local  authorities. 
Such  an   assessment   is   known  as   a  betterment  tax. 

Betterment.  i     •  /> 

and  IS  of  common  occurrence  in  many  parts  of  the 
United  States^  as  well  as  in  some  of  the  colonies  (').  The  principle 
is  not  new  to  the  English  law,  having  been  recognized  in  several 
important  Statutes,  including  the  Sewers  Act  of  Henry  VIII  and 
the  Act  for  the  Rebuilding  of  London  in  1667,  both  of  which  have 
already  been  noticed.  A  similar  princi]jle  is  the  basis  of  the 
compensation  clauses  of  the  Artizans'  Dwellings  Acts  and  the 
Housing  of  the  Working  Classes  Act,  1890,  which  charge  the 
neighbouring  houses  with  the  amount  of  compensation  for  the 
demolition  of  an  obstructive  building. 

The  subject  is  also  dealt  with  in  the  following  passage  from 
the  Report  of  the  Royal  Commissiou  on  the  Housing  of  the 
AA  orking  Classes: 

"  In  this  country  the  principle  has  been,  to  a  small  extent, 
adoi^ted  in  the  Acts  of  1879  and  18S2  (the  Artizans'  Dwellings 
Acts).     The  former    provides  that    the    arbitrator    is    to  take   into 

acconnt,  in  estimating  the  amount  of  compensation  to  be 
S^tife°^''°°  given  to  an  owner,  any  additional  value  given  to  the 
Artizans'  adjoining  property  of  the  same  owner  by  reason  of  the 

Acts.  °^*         destruction  of   his  house  which  is  in  a  bad  condition. 

This  to  some  extent  incorporated  the  principle,  but  only 
as  regards  the  same  owner.  There  is  a  clause  in  the  Act  of  1882,  in 
which  the  provision  is  introduced  that  where  an  obstructive  building 
is  taken  for  the  purpose  of  improving  adjacent  property,  the 
improvements  given  to  that  property  may  be  charged  upon  it  in  the 
shape  of  a  rate  in  aid.  The  advocates  of  betterment  think  that  in 
every  case  an  adjoining  ]>roperty,  if  it  can  be  shown  to  be  imjiroved, 
should  pay  more  than  the  general  rate  of  the  town  towards  the 
improvement  scheme"  (^). 

The  Royal  Commissioners  believe  the  principle  of  betterment 
to  be  that  "  the  rate  should  be  levied  in  a  higher  measure  upon 
"  property  which  derives  a  distinct  and  direct  advantage  from 
*'  an    improvement    instead  of   upon    the    community   generally. 


(')  The  working  of  tlii.s  principle  iu  the  United  States  is  very  ably  discussed 
l)y  Mr.  A.  A.  Baumann  in  bis  recent  book  on  "Betterment."  See  also  Ely, 
Taxation   in  American  States  and  Cities,  part  3,  cb.  iv. 

(-)  Report  of  tbe  Royal  Commission  on  the  Housing  of  the  Working  Classes, 
p.  47. 
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"  who  have  only  the  advantage  of  the  general  amelioration  in  the 
"  health  of  the  district." 

In  the  United  States  of  America  various  local  Acts  contain 
powers  authorizing  the  construction  of  sewers  or  other  improve- 
Practice  in  the  ^^nts  at  the  expcusc  of  the  owners  of  the  property 
XTnited  States,  benefited,  no  portion  being  paid  by  a  tenant  for  years, 
even  though  he  may  possess  the  right  of  purchasing  the  fee  at  a 
specified  price.  In  Pennsylvania  a  lease  subject  to  a  ground  rent 
is  taxed  as  an  unincumbered  estate  in  fee-simple,  and  if  the 
grantee  of  such  lease  covenants  to  pay  taxes  and  ground  rents, 
such  ground  rent  estate  is  not  liable  to  taxation.  The  tax  on  the 
ground  rent  is  assessed  on  the  value  of  the  ground  rent  estate, 
and  not  merely  on  its  annual  value  ('). 

The  system  is  also  in  force  in  the  colonies  of  New  South 
Wales  and  Victoria.  In  the  former  colony  an  Act  for  the 
improvement  of  Moore  Street,  Sydney,  contains  provisions  of 
which  the  following  is  a  summary : 

1.  A  schedule  shall  be  published  showing  the  nature  and 

extent  of  the  proposed  improvement,  together  with  its 

Legalization  .  ni-'i  pi  p 

in  New  South      estimated  cost,  aiiu  iriviii"-  the  names  or  the  owners  or 

Wales.  ^  o  o 

the  property  adjoining  on  whom  the  contribution  is  to 
be  levied. 

2.  The  amount  so  contributed  by  the  owners  towards  the 

improvement  scheme  shall  be  at  least  one-half  of  its 
cost,  the  balance  being  defrayed  out  of  the  special 
street  improvement  rate. 

3.  The  share  of  each  owner  shall  be  determined  by  the 

position  of  his  property,  and  the  degree  of  i)ermanent 
enhancement  in  its  capital  or  annual  value  which  the 
improvement  is  expected  to  produce. 

4.  Appeals  against  the  assessment  may  be  made  to  the 

Supreme  Court,  whose  judgment  shall  be  final  (^). 

It  was  on  lines  similar  to  the  above  that  the  London  County 
Council  proceeded,  when  they  drafted  their  well-known  "  London 
Streets  (Strand  Improvement)  Bill.^' 

Under  Section  28  of  this  Bill,  it  was  proposed  that  an 
arbitrator  should  be  appointed  by  the  Secretary  of  State  for  the 
purpose  of  making  a  report  on  the  land  and  premises  in  the 
neighbourhood  of  the  improvement,  the  area  of  which  extended 

O)  See  Articles  on  "  Bcttennent"  in  tbo    Contemporary  Review  for   May, 
June  and  July  1890;  also  in  Times,  27  January  1890. 
('-)  Webb,  The  London  Profjrammc,  fli.  xvi,  p.  167. 
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The  Strand  ti'om  Liucola's  Iiiu  Fields  on  the  north  to  the  Thames 
^^'  Embankment  on  the  south,  and  from  the  Law  Courts 

on  the  east  to  Somerset  House  on  the  west,  but  excluded  all 
Government  buildings.  A  list  of  owners  of  adjoining  property 
was  to  be  made  on  whom  not  more  than  one-half  of  the  capital 
value  of  the  total  contribution  was  to  be  levied.  The  share  to  be 
paid  by  each  owner  was  to  be  fixed  by  the  arbitrator  in  proportion 
to  the  benefit  estimated  to  accrue  to  the  property  on  account  of  the 
improvement,  and  was  to  be  in  the  form  of  an  annual  rent  charge. 
The  Bill  was  introduced  into  the  House  of  Commons  by 
Sir  John  Lubbock  early  in  1890.  It  was  read  a  second  time  on 
18  March,  when  Mr.  Ritchie,  as  representing  the  Government, 
made  the  following  observations  : 

••  The  principle  involved  is,  no  doubt,  of  very  great  importance,  but 
it  is  one  not  unknown  to  the  law  at  the  present  time,  although  only 
_  ,.  ,  to  a  verv  limited  extent.  The  cost  of  removinsr  obstructive 
the  Govern-  dwellings  may  be  placed  either  jiartially  or  entirely  on 
™"'*"  the  remaining  houses  in  the  particular  areas  which  are 

benefited  by  the  removal  of  the  obstructive  dwellings.  That  is  a 
betterment  that  does  not  apply  to  the  whole  of  a  town  like  London, 
or  even  of  a  locality.  However,  so  far  as  it  goes  the  principle  of  this 
Bill  is  recognized,  although  the  Government  consider  that  a  sound 
principle  may  be  so  applied  as  to  become  oppressive  and  unjust"  f). 

After  the  second  reading  the  Bill  was  referred  to  a  hybrid 

Committee    of    nine    members,    live    being    nominated     by    the 

House,     and     four     by    the    Committee     of    Selec- 

Eeport  of  .  ^,  ,,  .  ,  .  , 

the  Select  tion.      ihe    Committee    thus     appointed      reported 

Committee. 

against  the  Bill,  on  the  ground  that  no  appre- 
ciable increase  of  value  would  accrue  by  carrying  out  the 
proposed  improvement  to  any  houses  other  than  comer  houses 
and  the  actual  frontage  of  the  improved  and  wadened  street, 
forming  a  very  small  portion  of  the  betterment  area.  They 
suggested  that  the  Council  would  attain  their  object  in  a  more 
efi'ectual  manner  by  taking  compulsory  powers  to  buy  up  the  land 
Different  poucv  ^^^  houscs  adjoining  the  proposed  improvements.  A 
Coloration  of  pfactical  illusti'ation  of  the  wisdom  of  the  course 
London.  recommcnded  by  the  Committee  may  be  seen  in  the 

policy  adopted  in  the  construction  of  Queen  Victoria  Street  by 
the  Corporation  of  the  City  of  London,  who  bought  up  the  land 
on  each  side  of  the  new  street,  and  are  now,  in  the  greatly- 
increased  ground  values  caused  by  the  improvements,  reaping  the 
fruits  of  their  sagacity. 

(»)  Hansard,  debates,  IH  March  1890. 
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Concluding  Remarks. 

In  the  foregoing  pages  an  attempt  has  been  made  to  consider 
the  questions  of  leasehold  enfranchisement  and  the  taxation  of 
ground  rents  in  the  light  of  history^  political  economy  and  social 
science,  and  to  assign  to  the  principal  arguments  for  and  against 
the  different  schemes  such  positions  as  their  importance  and 
interest  demand.  Many  of  these  arguments  may  be  said  to  rest 
upon  the  broad  issues  arising  out  of  the  principle  of  freedom  of 
contract.  The  supporters  of  the  proposed  reforms  contend  that 
if  a  contract  has  been  made  with  respect  to  one  condition  of 
things,  and  in  course  of  time  that  condition  of  things  entirely 
changes,  then  the  contract  should  also  be  changed.  On  the 
other  hand,  there  are  those  who  hold  that  men  of  full  age  and 
competent  understanding  should  have  the  utmost  liberty  of 
contract,  and  that  this  liberty  should  not  be  lightly  interfered 
with.  Why,  they  ask,  should  one  of  the  parties  be  relieved  of 
his  responsibilities  when  rates  increase  or  property  rises  in  value, 
and  the  other  party  be  deprived  of  any  power  to  re-adjust  his 
part  of  the  contract  when  the  reverse  takes  place  ? 

Hitherto,  it  may  be  noted,  these  two  proposals  have  been  treated 
upon  entirely  different  lines.  But,  inasmuch  as  they  now  occupy  a 
prominent  place  in  the  authorized  ])rogramme  of  one  of  the  great 
political  parties  of  the  State,  it  may  well  happen  that  both  may 
be  included  iu  the  legislative  measures  of  the  same  Parliament. 
In  such  an  event  the  consideration  of  their  relations  to  each  other, 
and  the  order  in  which  they  should  be  taken,  would  form  a 
necessary  prelude  to  the  satisfactory  solution  of  the  problems 
which  have  already  been  indicated  in  these  pages.  At  the  present 
time,  however,  in  the  absence  of  any  definite  schemes  before 
Parliament,  it  would  be  premature  to  devote  more  than  a  passing 
allusion  to  these  details.  Three  practical  difficulties,  nevertheless, 
suggest  themselves  for  our  notice,  (1)  If  compulsory  powers  were 
given  to  tenants  to  purchase  their  holdings,  upon  what  principles  of 
justice  could  owners  of  ground  values  be  taxed  for  improvements 
of  which  they  might  never  reap  the  benefit  ?  (2)  If  a  tax  on 
ground  rents  were  imposed  upon  freeholders,  would  not  enfran- 
chisement be  absolutely  necessary  in  order  that,  when  a 
re-adjustment  of  contracts  took  place,  the  leaseholders  might  not 
be  compelled  to  recoup  the  freeholders  for  the  additional  burdens 
which  the  latter  had  borne  durina;  the  continuance  of  the  leases  ? 
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(3j   In  vitJW  of  the  imposition  of  such  a  tax  having  taken  ])lace,  ou 
what  terms  could  enfranchisement  be  fairly  carried  out  ? 

Here,  then,  we  must  leave  our  subject,  the  future  consideration 
of  which  will  doubtless  be  renewed  at  no  distant  date  both  in 
Parliament  and  elsewhere,  with  the  result,  let  us  hope,  that  the 
practical  wisdon;  and  sense  of  fairplay  by  which  our  statesmen 
have  been  guided  in  the  past,  may  secure  great  and  lasting 
benefits  to  succeeding  generations  of  the  English  people. 


Discussion  upon  the  Essays  of  Mr.  Kyd  and  Mk.  Tarn. 

The  President  (Mr.  A.  Hendrik.^)  said  that  whil.^t  the 
enfranchisement  of  leaseholds  was  looked  for  by  a  large  section  of 
the  public,  there  was  a  great  division  of  opinion  as  to  the  mode  in 
which  it  should  be  carried  into  effect.  "Whilst  it  was  the  wish  of  the 
meeting  that  the  subject  should  be  discussed  with  the  greatest 
freedom,  they  should,  so  far  as  possible,  confine  themselves  to  personal 
and  general  views  rather  than  trench  upon  anything  approaching  to 
politics.  The  papers  had,  according  to  custom,  been  confided  to  two 
referees,  Mr.  Browne  and  Mr.  It.  P.  Hardy,  whom  he  would  ask  to 
address  the  Institute. 

Mr.  T.  G.  C.  Browne  said  they  were  to  be  congratulated  upon 
having  under  consideration  a  subject  of  wider  interest  and  less 
technical  nature  than  those  which  generally  came  before  them.  It 
was,  however,  a  matter  of  regret  that  no  essayist  had  come  forward 
to  advocate  what  he  must  call  the  popular  view  of  this  question,  and 
it  was  somewhat  significant  that,  from  a  body  which  could  claim  to 
have  some  logical  and  accurate  training  in  dealing  with  questions  of 
finance,  no  member  had  been  found  bold  enough  to  advocate  leasehold 
enfranchisement  or  the  taxation  of  ground  rents.  The  writers  had 
shown  that  no  case  had  been  made  out  by  the  advocates  of  either 
of  these  proposals,  and  the  time  during  which  the  leaseliold  system 
had  existed,  and  its  wide  diffusion,  afforded  presumptive  evidence 
that  it  had  been  found  of  use  among  mankind.  This  view  was 
practically  taken  by  the  Select  Committee  on  Town  Holdings  of  the 
House  of  Commons  in  1889,  and  he  thought  the  very  crude  notions  of 
leasehold  enfranchisement  which  had  been  embodied  in  such  Bills  as 
that  introduced  by  Colonel  Hughes  could  not  be  held  to  have  damaged 
the  deliberate  conclusions  of  the  Select  Committee.  The  one 
argument  in  favour  of  interfering  with  leasehold  contracts  was  that 
they  did,  in  some  cases,  give  rise  to  the  perpetuation  of  unwholesome 
and  unsanitary  property.  The  proposal  of  Colonel  Hughes  distinctly 
did  away  with  any  power  to  deal  with  the  fag-end  of  leases,  just  the 
period  when  the  property-  would  presumabh'  be  at  its  worst.  During 
the  last  20  years  of  a  lease  there  was  to  be  no  power  to  buy 
up  the  freeholder's  interest.  If  the  argument  that  this  reform  was 
needed  in  order  to  do  away  with  unsanitary  property  was  to  hold 
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good,  tlie  freeholder  should  have  power  to  huy  up  the  fag-ends  of 
those  leases  Avhen  the  property  had  become  uusanitary.  Assuming 
that  the  property  had  risen  in  value  it  would  he  for  his  interest  to 
do  so,  but  it  would  also  be  for  the  public  interest,  and  he  could  in 
many  cases  afford  to  pay  more  than  the  value  that  the  leaseholds 
would  fetch  in  the  market  in  order  to  effect  what  would  be  a  public 
improvement.  As  things  stood  at  present,  if  one  leaseholder  held 
out  for  an  unfair  value  the"  whole  plan  was  frustrated,  and  in  many 
cases  useful  improvements  thereby  prevented.  The  taxation  of 
ground  rents  as  at  present  suggested  was  rather  a  crude  attempt  to 
alter  the  incidence  of  taxation,  though  he  did  not  say  that  the 
incidence  should  not  be  carefully  considered  and  re-adjusted  from 
time  to  time.  Much  has  been  said  against  landowners  whose  land 
had  gone  up  in  value  since  their  grandfathers  bought  it,  but  very 
little  was  heard  of  compensating  those  landowners  who  25  years 
ago  bought  land  in  the  eastern  counties  which  would  now  sell  for 
two-thirds  or  one-half  of  its  cost.  He  should  advocate  neither 
the  robbing  of  the  one  nor  the  compensating  of  the  other.  The 
question  arose,  if  they  were  to  deal  with  this  class  of  property 
where  were  they  to  stop  ?  Take,  for  instance,  debenture  stock  of 
raihvays,  which  might  be  said  roughly  to  represent  the  land  upon 
which  the  railway  ran.  If  25  years  ago  the  4  per-cent  stocks  which 
were  now  selling  at  about  135  could  be  bought  at  par,  or  under  par, 
was  there  any  good  reason  for  taxing  land  that  did  not  also  apply  to 
taxing  the  increment  in  the  value  of  debenture  stocks?  The 
incidence  of  taxation  required  constant  reconsideration,  because  the 
composite  parts  of  the  national  wealth  of  the  countrj'  were  constantly 
changing.  Professor  Thorold  Eogers  pointed  out  that  in  the  middle 
ages  land  was  of  little  marketable  value,  only  a  small  portion  was 
cultivated,  and  the  chief  value  of  a  firm  was  in  the  buildings  upon  it, 
with  the  cattle  and  implements.  Later  on  land  acquired  a  greater 
relative  value,  but  of  recent  years  it  had  depreciated  relatively,  owing 
not  only  to  agricultural  depression,  but  also  to  the  creation  of  other 
forms  of  wealth  only  remotely  connected  with  the  land.  With 
regard  to  taxation  of  ground  rents,  it  assumed  an  increase  in  the 
capital  value.  But  in  England  they  had  always  taxed  income.  In 
the  United  States  the  endeavour  was  made  to  tax  cajjital,  but  that 
had  been  altogether  a  failure,  the  evasions  being  endless.  It  was 
very  much  easier  to  get  at  a  man's  income  than  at  his  capital.  The 
main  objections  to  the  present  system  were  that  temporary  incomes, 
either  for  life  or  during  good  health,  and  for  terms  of  years,  were 
taxed  at  the  same  rate  as  perpetual  incomes.  If  there  was  to  be  any 
great  change  in  taxation,  he  should  advocate,  instead  of  the  wholesale 
breaking  of  contracts,  that  they  should  seek  a  remed}-  in  a  properly 
adjusted  income  tax. 

Mr.  K.  P.  Haedy  said  that  looking  at  the  highly  debatable 
nature  of  the  subjects  before  them,  and  bearing  in  mind  their  wide 
range,  he  must  admit  the  almost  impossibility  of  doing  justice  to 
them,  or  to  the  writers  who  had  exercised  such  care  and  ability  in 
marshalling  the  facts  brought  forward.  He  felt  that  they  were 
precluded  from  fully  discussing  the  question  on  the  ground  that  it 
would  be  impossible  to  do  so  without  disclosing  their  own  jiolitical 
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proclivities,  which  he  thought  would  he  undesirahle  in  that  room. 
The  various  questions  which  had  been  made  the  subject  of  the 
Institute  prize  essays  had  been  well  selected.  None  of  them  had 
been  made  vehicles  for  the  exhibition  of  mere  actuarial  gymnastics, 
or  for  the  indulgence  of  the  fascinating  pursuit  of  mere  problem 
solving.  Xo  better  instance  could  be  afforded  than  the  two  papers 
under  discussion,  embracing,  as  they  did,  an  extensive  survev  of  facts, 
patiently  collated  and  thoroughly  digested.  Upon  reading  the  jjapers 
he  was  struck  with  two  ideas.  The  fii-st  was,  how  admirably  contrived 
a  piece  of  state-craft  was  the  feudal  system,  and  how  it  must  have 
played  no  inconsiderable  part  in  welding  together  the  heterogeneous 
populations  of  these  islands,  as  well  as  in  exercising  a  strong  formative 
influence  upon  the  characters  of  its  component  units.  It  was  also  a 
fair  inference  that  the  various  arrangements  connected  with  real 
property,  some  of  which  were  so  often  objects  of  ignorant  men-imeut, 
arose  solely  and  wholly  in  response  to  the  demands  for  human 
convenience,  and  that  they  were  in  no  sense  Machiavelian  con- 
trivances for  subjecting  the  people  to  the  sway  of  the  territorial  lords. 
Xo  doubt  many  of  those  arrangements  had  outgrown  the  dimensions 
of  their  original  intentions,  as  well  as  a  large  portion  of  their  political 
usefulness  ;  but  the  remedy,  in  the  case  of  the  abuse  of  the  leasehold 
system,  was  a  more  rigid  enforcement  of  the  municipal  law  of 
sanitation.  The  exaggerations  upon  both  sides  had  been  enormous. 
The  landlords  had,  on  the  one  side,  stretched  the  case  of  their  learal 
rights  close  up  to  the  point  of  human  endurance ;  and,  on  the  other 
side,  the  tenants  misrepresented  their  case.  There  was,  however,  a 
real  difficulty  in  effecting  any  fundamental  alteration  in  the  leasehold 
system.  That  system  must  arise  wherever  lands  were  so  costlv  that 
the  builder  could  not  afford  to  embark  the  additional  capital  required. 
The  remedy  was  a  modification  of  the  Scotch  system  of  feuing. 
With  regard  to  the  taxation  of  ground  rents,  he  objected  in  principle 
to  any  endeavour,  whether  under  shelter  of  a  contract  which  the 
courts  would  enforce  or  not,  to  .shift  that  personal  obligation  which 
should  always  attach  to  citizenship  on  to  the  shoulders  of  another. 
It  was  almost  impossible  to  find  a  tax  which  would  fall  upon  the  ground 
landlord  and  not  be  thrown  back  in  some  shape  upon  the  tenant,  with 
the  exception  of  a  death  duty.  That  could  be  wholly  avoided  bv  the 
tenant,  and  it  was  in  that  direction  that  the  taxation  should  be 
imposed. 

Mr.  A.  G.  MACKEyziE  considered  that  as  questions  of  politics 
often  involved  questions  of  finance,  the  Institute,  which  was  a  body 
of  financiers,  contained  many  members  who  might  assist  the  public  in 
counting  the  cost  of  some  of  the  schemes  proposed  for  adoption.  Of 
the  questions  with  which  the  papers  dealt  the  one  most  in  the  public 
mind  was  that  of  taxation  of  ground  rents.  He  did  not  know  what 
proportion  the  ground  rents  bore  to  the  rateable  value  of  the 
Metropolis,  but  assumina:  on  a  liberal  basis  that  it  was  20  per-cent, 
and  that  the  rate  charged  on  the  present  rateable  value  amounted 
to  30  per-cent,  a  similar  rate  upon  ground  rents  would  produce 
6  per-cent,  or  a  trifle  over  one  shilling  in  the  £,  while  nearly  one-third 
of  the  landlord's  income  would  disappear.  The  ambitious  schemes 
which  had  been  suggested  could  not  be  carried  out  under  a  charge  of 
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three  or  four  shillings  in  the  £  upon  the  rateable  value,  so  that  if  the 
ground  landlord  were  to  paj-  for  them  his  income  would  be  swept  away 
altogether.  Leasehold  enl'ranchisement,  if  carried  out  upon  a  fair 
principle,  must  be  made  voluntary  and  a  matter  of  contract.  If 
these  proposals  were  dealt  with  by  Parliament,  extreme  care  would 
have  to  be  taken  in  any  alteration  not  to  introduce  greater  anomalies 
than  at  present  existed. 

Mr.  C.  F.  DowsETT  (a  visitor)  thought,  with  regard  to  the  propo- 
sitions put  forward  for  the  enfranchisement  of  leaseholds,  that  to  make 
them  equitable  the  following  conditions  should  be  imposed,  and  these 
would  render  them  practically  futile.  First,  tlie  full  market  value  of  the 
ground  rent  must  be  paid.  Next,  there  must  be  the  payment  of  at  least 
10  per-cent  for  compulsory  purchase  together  with  all  costs.  Liberal 
and  ample  compensation  must  also  be  made  for  severance,  because 
estates  would  be  very  much  prejudiced  unless  that  Avere  done.  Again, 
in  any  power  of  purchasing  ground  rents,  the  ground  rent  ought  to  be 
assessed  at  its  then  value,  not  at  the  value  being  paid  for  it,  but  at 
the  value  which  the  land  would  fetch  if  vacant  and  in  the  market. 
Lastly,  the  freeholder  should  have  the  same  privilege  as  the  lease- 
holder. If  power  was  to  be  given  to  the  leaseholder  to  buy  out  the 
freeholder,  power  should  be  given  to  the  freeholder  to  buy  out,  if 
necessary,  the  leaseholder.  The  question  of  the  taxation  of  ground 
rents  had  been  thoroughly  discussed.  Ground  rents  were  taxed 
already,  and  to  add  an  additional  tax  would  be  an  injustice. 

Mr.  E.  Smyth  remarked  that  improvement  loans  were  usually  to 
be  repaid  in  a  materially  shorter  period  of  time  than  that  for  which 
the  improvements  elfected  might  reasonably  be  expected  to  last.  It 
was  this  discordance  which  had  given  rise  to  the  objection  quoted  in 
Mr.  Kyd's  Essay  that  "  Rates  ai-e  raised  not  merely  for  current 
expenses,  but  to  pay  off  outlays  incurred  in  improvements  which  will 
outlast  existing  leases,  and  benefit  the  freeholder  when  the  reversion 
falls  in."  It  had  been  proposed  that  leaseholders  should  be  relieved 
of  this  hardship  by  making  the  reversioners  ))ay  their  proportion  of 
cost  at  the  present  time.  The  awkwardness  of  this  proposal  was  tliat 
it  required  reversioners  to  pay  at  a  time  when  they  were  deriving  no 
income  whatever  from  the  improvement  that  had  been  made.  The 
repayment  of  loans  should  be  prolonged  for  the  length  of  time 
that  the  improvements  themselves  might  reasonably  and  moderately 
be  expected  to  last.  Again,  the  mode  of  repaying  loans  should  be 
not  by  a  terminable  annuity  with  equal  annual  payments,  but  by  one 
of  diminishing  payments,  as,  for  example,  that  wherein  each  year's 
payment  contained  an  equal  amount  of  capital.  Supposing  the  improve- 
ment was  a  structure,  it  became  of  diminishing  value,  because  it  was 
subject  to  continuously  increasing  decay,  the  repairs  of  which  would 
fall  upon  the  future  owner.  If  it  was  merely  a  street  improvement 
its  importance  was  very  likely  to  become  reduced  in  course  of  years 
in  consequence  of  alterations  in  the  locality.  Such  a  plan  as  he 
suggested  would  be  just,  because  it  would  call  upon  the  ratepayer  in 
any  year  to  pay  only  such  proportionate  part  of  the  cost  as  he  enjoyed 
himself  during  that  year.  It  would  be  far  better  to  adopt  that  plan 
than  to  attempt  to  cope  with  the  bewildering  intricacies  which  were 
involved  in  any  plan   for  ajiportioning  the  rate.     With   regard  to 
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Mr.  Kyd's  remarks  on  copyholds,  it  should  be  understood  that  there 
was  no  power  on  behalf  of  copyholders  to  enfranchise.  There  were 
two  notoriously  difierent  classes  of  copyholds — one  where  the  copy- 
holder had  a  right  of  renewal,  and  in  those  cases  the  copyholder  could 
compel  the  lord  to  grant  enfranchisement,  or  the  lord  could  compel  the 
copyholder  to  accept  enfranchisement ;  but  in  a  vast  number  of  other 
copyholds  there  was  no  right  of  renewal,  and,  therefore,  no  power  was 
given  to  either  party  to  force  the  other.  The  latter  class  of  copvholds 
was  exactly  on  a  par  with  leaseholds,  of  which  it  was,  most  improperly 
as  he  considered,  sought  to  obtain  compulsory  enfranchisement. 

Mr.  A.  H.  Bailey,  speaking  on  the  question  of  the  taxation  of 
ground  rents,  said  he  was  informed  that  the  whole  of  the  monev  for 
the  erection  of  tlie  Thames  Embankment  was  advanced  by  the  Bank 
of  England  for  a  term  of  forty  years,  repayable  not  by  way  of  annuity, 
but  by  annual  instalments  of  principal,  a  process  involving,  he 
presumed,  a  decreasing  charge  upon  the  ratepayer.  Seeing  that  it  had 
materially  improved  the  property  of  several  freeholders,  was  it  right 
that  the  latter  should  go  entirely  scot  free  ?  He  recognized  the 
extreme  difficulty  of  apportioning  between  the  one  and  the  other,  but 
at  present  the  charge  was  levied  entirely  upon  the  occupier.  Other 
instances  could  be  given.  The  rates  under  the  School  Board  Act 
came  entirely  upon  the  occupiers  of  houses.  They  all  admitted  the 
need  of  more  thoroughfares  between  the  Strand  and  the  northern 
railway  stations  ;  it  would  be  a  very  expensive  operation,  and  who 
was  to  pay  for  it  ?  Under  present  arrangements  the  money  would  be 
borrowed,  and  a  charge  levied  upon  the  rates.  It  was  vain  to  sav  that 
the  occupier  was  prepared  for  such  a  charge.  It  came  upon  him,  and 
it  materially  improved  some  of  the  property  of  the  owners.  It  was 
said  taxation  should  be  on  income,  but  it  must  be  remembered  the 
value  of  the  reversion  was  materially  improved.  It  was  not  true  that 
it  was  merely  taxing  income  if  the  property  was  so  improved.  He 
admitted  the  extreme  difficulty  of  apportioning  the  burden  between 
the  landowner  and  the  tenant,  but  he  had  given  those  illustrations  to 
show  that  there  was  a  word  to  be  said  on  the  tenant's  behalf. 

Mr.  A.  G.  Mackexzie  explained  that  he  referred  to  the  injustice 
of  taxing  ground  rents:  he  did  not  at  all  object  to  taxing  reversions. 

Mr.  C.  1).  HiaiiAM  pointed  out  that  if  they  once  began  breaking 
contracts,  it  might  lead  them  further  than  they  anticipated. 

Mr.  H.  W.  Maxlt,  as  the  proposer  of  the  particular  subject  for 
the  prize  essays,  expressed  his  gratification  at  the  result  of  the 
competition.  He  was  a  little  disappointed  that  the  essayists  had 
not  discussed  more  fully  the  difference  between  ground  rents  and 
other  classes  of  property,  and  the  reasons  why  they  should  or  should 
not  be  dealt  with  differently.  He  would  first  consider  the  question 
of  national  taxation.  Land  was  subject  to  special  laws,  and  for 
a  great  number  of  years  there  had  been  preferential  laws  as  regards 
taxation.  As  the  owners  of  land  had  made  the  laws  in  the  past,  so 
they  had  relieved  themselves  of  many  of  the  burdens,  especially  the 
death  duties,  which  had  been  imposed  upon  other  classes  of  projjerty. 
He  thought  the  taxation  of  land  should  follow  exactly  the  same  lines 
as  the  taxation  of  other  classes  of  property,  and  when  property  in 
land  contributed  the  same  death  dues  as  other  kinds  of  property,  the 
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plea  for  taxing  land,  so  far  as  national  taxation  was  concerned,  would 
at  once  be  removed.  With  regard  to  municipal  or  local  taxation,  the 
principle  of  local  government  was  that  all  improvements  were  for  the 
benefit  of  the  community,  and  that  each  member  of  the  community 
should  contribute  according  to  his  power  of  paying.  It  was  roughly 
estimated  that  each  person  would  pay  such  a  rent  as  he  could  afford, 
and  that,  therefore,  the  rent  of  his  house  was  the  measure  of  his 
power  to  pay.  A  man  whose  income  was  derived  from  ground  rents 
contributed  to  local  taxation  according  to  his  power  measured  bv  the 
rent  of  his  house.  The  difference  between  this  man  and  one  whose 
income  was  derived  from  consols  was  that  the  latter  did  not  get  his 
consols  increased  in  value  while  the  former  found  his  reversion 
improved.  If ,  therefore,  they  were  to  tax  the  landowner  for  permanent 
im])rovements  (and  they  could  not  justly  tax  him  for  anythiug  else), 
they  must  tax  his  reversion. 

The  President,  in  proposing  a  vote  of  thanks  to  the  authors, 
said  the  rule  of  the  Institute  that  subjects  should  be  discussed  from 
a  non-political  point  of  view  had  been  admirably  maintained  in  the 
discussion.  There  were  few  questions  with  which  Parliament  would 
have  to  deal  in  the  coming  Session  of  greater  importance  than  that  of 
the  enfi-anchisement  of  leaseholds,  and  he  hoped  that  whenever  this 
was  approached,  and  by  whatever  party,  there  would  be  justice  done 
as  between  landlord  and  tenant.  The  increment  in  the  value  of 
property  did  not  invariably  come  from  the  tenant.  A  certain 
property  in  the  heart  of  the  City  of  London,  which  was  sold  recently, 
realized  a  sum  greater  than  anything  that  had  been  reached  in  that 
particular  locality,  namely,  the  rate  of  £62  to  the  superficial  foot. 
Supposing  the  ground  rent  had  been  fixed  30  years  ago  at  a  rate 
corresponding  to  the  then  value  of  the  property,  it  would  be  unjust 
to  indenmify  the  freeholder  upon  such  a  basis  with  no  allowance  for 
increment.  It  might  be  clf^arly  demonstrated,  particularly  in  large 
cities,  that  the  increment  arose  quite  as  often  from  the  efflux  of  time 
and  the  improved  value  of  City  property  generally  as  from  any  act 
of  the  tenant.  He  thought  that  the  system  of  greatly  extending 
the  term  of  payment  for  present  improvements  was  one  that  ought 
to  be  deprecated.  Only  a  few  years  ago  the  extreme  number  of  years 
for  which  they  were  asked  to  lend  money  to  local  boards  for  local 
improvements  was  30  years,  and  the  term  was  more  often  20  years. 
Now  they  had  applications  for  loans  extending  over  -10,  50,  and  even 
60  years,  every  endeavour  being  made  to  throw  the  obligation  upon 
posterity. 

Mr.  Taun"  having  briefly  acknowledged  the  vote  of  thanks  on 
behalf  of  Mr.  Kvd  and  himself,  the  meeting  terminated. 
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On    the    Progress    of   Profit    in    a    Life    Assurance    Fund.      By 
Thomas  J.   Searle,  A.I.A.,  Accountant. 

[Read  before  the  Institutf,  27  February  1893.] 

I.  Actuarial  Book-keeping. 

J.  HE  principal  difference  between  the  accounts  of  an  insurance 
company  and  those  of  an  ordinary  trader  lies  in  the  fact  that  the 
trader  buys  before  he  sells,  while  the  insurance  company  sells 
before  it  buys,  that  is  to  say,  the  insurance  company  first  receives 
the  money  on  any  transaction,  and  afterwards  pays  out.  From 
this  it  arises  that  the  trader  keeps  account  of  his  liabilities  by 
book-keeping  and  ascertains  his  assets  by  taking  stock,  while  the 
insurance  company  keeps  account  of  its  assets  by  book-keeping 
and  ascertains  its  liabilities  by  taking  stock.  There  are  certain 
classes  of  trade,  chiedy  brokerage,  where  there  is  either  no  stock, 
or  a  stock  not  needing  stock-taking,  in  which  the  trader  can  keep 
account  both  of  his  liabilities  and  of  his  assets  by  book-keeping, 
and  has  thus  a  far  better  knowledge  than  he  otherwise  would  of 
the  sources  and  the  progress  of  his  profits.  The  purpose  of  this 
paper  is  to  suggest  that  an  insurance  company,  including  even 
a  life  office,  may  keep  accounts  of  both  assets  and  liabilities  by 
book-keeping  methods,  and  may  thus  have  clear  information  as  to 
the  sources  and  progress  of  its  profits. 
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With  a  lire  or  accident  company  there  is  no  difficuhy.  The 
difference  is  one  rather  of  princi})le  than  of  ])ractice.  All  that 
is  necessary  is  to  separate  the  premiums  when  received  into 
two  portions,  one  belonging  to  the  current  financial  year 
and  the  other  to  succeeding  years.  When  preparing  the 
accounts  of  an  accident  company,  I  have  always  held  that 
the  "  unearned  premiums "  should  be  reserved,  and  not  an 
estimate  for  "  unexpired  risks."  The  latter  is  the  stock- 
taking method,  which  is  convenient  by  its  elasticity  and 
therefore  dangerous.  All  stock-taking  in  trade  is  elastic,  and 
therefore  convenient  and  dangerous.  The  book-keeping  method 
of  ascertaining  the  liability  of  a  life  office  need  not  destroy 
the  elasticity,  but  it  will  mitigate  the  danger,  because  it  will 
require  that  the  profit  and  loss  account  shall  contain  a  distinct 
entry  showing  the  profit  or  the  loss  from  any  change  of  basis. 

For  convenience,  we  may  call  the  life  accounts,  as  at  present 
kept,  the  manager's  accounts,  and  the  accounts  now  proposed  the 
actuai'y's  accounts.  It  will  be  best  to  keep  the  two  sets  of 
accounts  separate,  and  they  will  be  at  their  points  of  contact 
counterparts  of  each  other — where  the  manager  leaves  ofi"  the 
actuary  will  begin.  The  manager's  revenue  account  begins  Avith 
an  amount  to  the  credit  of  the  life  assurance  fund,  that  is,  to  the 
credit  of  the  actuary.  The  account  is  credited  with  premiums, 
interest,  and  so  on,  and  debited  with  claims,  surrenders  and  so 
on,  and  closes  with  a  balance  to  the  credit  of  the  fund,  that  is,  to 
the  credit  of  the  actuary.  The  actuary,  on  the  other  hand, 
commences  with  a  balance  to  the  debit  of  the  fund,  that  is,  to  the 
debit  of  the  manager;  he  debits  the  manager  in  his  revenue 
account  with  premiums  and  interest,  and  credits  the  manager 
with  the  amounts  paid  for  claims,  surrenders,  and  other  outgo, 
leaving  the  balance  to  the  debit  of  the  manager.  The  manager's 
balance  sheet  has,  as  at  present,  assets  to  the  debit  side,  and  the 
fund  to  the  credit.  The  actuary's  balance  sheet  will  have  the 
fund  to  the  debit,  and  the  assurance  liability,  undivided  profit, 
and  other  liabilities,  if  any,  to  the  credit. 

The  actuary  will  commence  his  journal  and  ledger  with  his 
balance  sheet  at  a  given  date,  and,  as  this  involves  an  entry  of  the 
life  reserve  or  assurance  liability,  he  must  perforce  begin,  except 
in  the  case  of  a  new  company,  at  a  valuation  date.  He  will  then 
put  his  revenue  account  through,  premiums  going  to  the  debit  of 
the  fund,  and  to  the  credit  of  "office  premiums",  and  so  on. 
Premiums   will    then    be    transferred    to    the    credit    of    "net 
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premiums",  "extras",  and  "loading"  respectively.  Commission 
and  expenses  will  come  to  the  debit  of  loading,  and  profit  on 
loading  will  appear  as  a  balance,  waiting  to  be  transferred  to 
"  profit  and  loss."  A  sum  of  interest  (to  be  ascertained  as 
hereinafter  explained)  will  be  transferred  to  the  credit  of  '^  assur- 
ance liability",  and  the  interest  left  will  be  interest  profit.  The 
"assurance  liability"  will  be  debited  with  the  year's  contribution 
to  mortality  and  the  reserve  values  of  the  policies  become  claims, 
both  of  which  will  be  carried  to  the  credit  of  the  claims  account, 
which  account  will  then  show  the  profit  on  mortality.  The 
reserve  values  of  new  policies,  surrendered  and  lapsed  policies, 
and  some  minor  matters  will  be  carried  from  the  "liability" 
account  to  the  debit  or  credit  of  their  respective  accounts,  and 
the  balance  of  the  "liability"  account  will  show  the  "assurance 
liability"  at  the  end  of  the  year.  The  above  is  a  very  rough 
sketch  of  the  entries  to  be  made,  and  not  sufficient  to  work  upon. 
In  practice  there  will  be  many  refinements,  which  cannot  be 
discussed  here  within  any  reasonable  space.  Some  of  tlie  points 
raised  will  be  considered  at  greater  length  presently. 

The  actuarial  ledger  having  been  thus  posted  up,  it  will  be 
closed,  and  a  profit  and  loss  account  and  balance  sheet  will  be 
made  out  in  the  usual  way.  The  profit  and  loss  account  will  be 
as  follows: 


Dr. 


Frqfit  and  Loss. 


Gr. 


&    .1.  d. 


To  Policy  Altorations 
„  Bad  Debts    . 
„  Changes  of  Basis  . 
„  Balance  (profit  to  date) 


By  Biihince  brought  down 
(undivided  Profit)    . 
„    Mortality    . 
„   Interest 
„    Loading 
„    Surrenders  . 
„   Dropped  Policies 
„    Bonus  Surrenders 
„    Policy  Alterations 
„   Extra  Premiums 
„    Fines  and  Fees    . 


£     a.    d. 


K  :z 


496  On  the  Progress  of  Profit 

The  balance  sheet  will  be  as  follows: 
Dr.  Balances. 


[July 


Or. 


£    s.    d. 


Assurance  Fund 
Intei-hn  Bonuses 
Otlier  Accounts  (if  any) 


£     s.    d. 


Assurance  Liability . 
Profit  and  Loss  (as  above) 
Otber  Accounts  (if  any)    . 


It  will  be  noticed  that  the  balance  sheet  is  the  same  as  the 
valuation  balance  sheet  of  Schedule  V,  which  has  hitherto  been 
a  phantom  balance  sheets  having  no  ledger  behind  it,  but  which 
would  become  a  real  balance  sheet  of  a  real  ledger. 

The  method  is  not  proposed  as  a  substitute  for  the  periodical 
valuation.  If  it  were,  it  would  be  liable  to  criticism^  because 
any  errors  (in  taking  out  the  reserve  values  of  the  claims,  for 
instance) J  would  be  compounded  and  carried  on  for  ever.  It  will 
be  checked  by  the  periodical  valuation,  and  will  in  return  form  a 
very  stringent  check  upon  the  valuation,  for  which,  I  believe, 
there  does  not  exist  at  present  any  precise  and  thoroughly 
independent  check.  Without  waiting  for  the  valuation,  the 
method  proposed  will  ascertain  from  year  to  year  the  amount  and 
sources  of  profit. 

The  obvious  difficulty  in  the  way  of  its  application  is  the 
computation  of  the  annual  contribution  to  mortality,  which  will 
bo  shown  to  be  the  same  thing  that  Mr.  C.  D.  Higham  has 
brought  into  familiar  use  as  the  ''  expected  strain."  No  plan 
has  been  yet  suggested  for  obtaining  the  "  expected  strain " 
without  first  making  the  valuation  at  the  end  of  the  year, 
a  course  which  would  be  fatal  to  some  of  the  objects  now 
contemplated.  The  solution  of  the  difficulty  lies  so  near  the 
surface  that  any  actuary  looking  for  it  would  have  found  it.  The 
valuation  at  the  beginning  of  the  year  can  be  easily  accumulated 
by  the  help  of  what  I  have  called  "  mortality  multipliers  ",  which 
will  give  the  "contribution  to  mortality",  and  thence  the  valuation 
at  the  end  of  the  year  by  means  of  the  ledger  account  already 
described. 

The  method  does  not  exist  merely  in  theory.  Through  the 
very  great  courtesy  of  Mr.  James  Chisholm,  and  his  well-known 
interest  in  the  practical  application  of  scientific  developments,  I 
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am  indebted  to  the  Directors  of  the  Imperial  Life  Office  for  the 
highly  valued  opportunity  of  professionally  ajjplying  it  to 
the  participating  policies  of  that  company  for  a  period  of  five 
years  between  two  valuations^  completely  reconciling  the  earlier 
valuation  with  the  later  one,  and  dividing  the  profit  into  all  its 
various  sources  with  the  certainty  which  attaches  to  a  book-keeping 
method. 

It  may  be  well  to  state  that  this  paper  has  nothing  whatever 
to  say  to  any  particular  modes  of  valuation.  The  only  duty  of  the 
new  method  to  the  valuation  is  to  interpret  carefully  the  bases 
adopted  and  processes  employed,  whether  these  relate  to  mortality 
tables,  rates  of  interest,  premiums  to  be  valued,  assumed  ages, 
terms  still  to  run,  formulas  or  anything  else,  and  to  work  on 
exactly  the  bases  employed  in  the  valuation,  any  difference 
between  the  methods  of  the  two  valuations  being  allowed  for  in 
the  accounts  as  "  change  of  basis.'' 


II.  Mortality  Multipliers. 

The  factors  thus  called  are  the  values  of 

■         pec  P.v  Px 

whence  (1  +  k^)  =p~^- 

The  following  special  notation  will  also  be  convenient;  as  we 
shall  not  be  concerned  with  policy-values  in  any  connection  with 
the  ages  at  entry,  but  only  in  connection  with  the  valuation  age, 
let  Yx=  the  value  of  any  number  of  policies  at  the  valuation 
age  X,  say  the  values  of  all  the  policies  on  a  particular  page  of 
the  class  list:  let  S=  the  sums  assured  and  bonuses,  and  P=  the 
premiums    to   be  valued   on    the    same   policies.      Let  (Va.  +  P) 

(n-i)=r,.. 

The  purport  of  the  notation  of  kj.  may  be  seen  in  its  simplest 
form,  as  follows: 

ar:=V.pa:{l+ar+l), 

a,.{l  +  i){l  +  k,)  =  {l+a,^,) (1) 

and  P.a,(H-t)(l  +  A-^)=P(l  +  a^+,)  ....      (2) 

where  i,  the  interest,  and  k-^,  the  mortality,  are  similarly  involved. 
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Also 

and 

then,  since 


S.A.,(l+i)(l+A-,)-SA-,=  S.A^.+. 


(3) 


V,=  SA,-P(l  +  a,)  =  S.A,-Pa,.-P 
S.A,-P.a,  =  V,  +  P, 
and,  subtracting  (2)  from  (4),  we  have 

(V,  +  P)  (1  +  i)  (1  +  k,)  -  Sk,  =  v,+ , 

V   X — (S        »    j-jf^x^^^  X+1 


(5) 


(6) 


It  will  be  noticed  that  the  formula  does  not  require  any 
previous  relation  between  the  S  and  the  P,  both  of  them  being 
only  class-book  totals  for  policies  of  many  diflPerent  durations,  the 
S  including  bonuses,  and  the  P  being  office  premiums,  reduced 
premiums,  or  net  premiums,  whatever  jjremiums  are  valued  to 
get  the  V.^.  Further,  the  future  status  of  the  policies  is  quite 
immaterial,  provided  only  that  V^+i  is  ascertained  on  the  same 
principles  as  V^.,  and  that  S  is  the  amount  at  risk  throughout  the 
year,  and  P  the  annual  premium  payable  at  the  commencement  of 
the  year,  or  with  slight  modification,  as  will  be  shown,  at  any 
time  or  times  during  the  year.  The  formula  therefore  applies  to 
assurances,  premiums  or  annuities,  immediate,  deferred  or  limited, 
increasing  or  decreasing,  or  varying  after  the  current  year  in  any 
possible  way.  It  has  always  been  the  practice,  in  taking  out 
expected  claims,  to  include  all  policies  on  single  lives  in  one 
calculation,  and  the  new  formula  will  do  the  same,  not  only  for 
the  contribution  to  mortality,  but  also  for  carrying  on  the 
valuation  from  one  year  to  the  next. 

A  numerical  illustration  will  be  useful. 
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The  interest  is  3  per-cent,  and  the  A.,,  values  are  those  of  the 
H-*^  mortality,  from  a  table  appended  to  this  paper.  The  tigures 
given,  in  point  of  fact,  include  ordinary  whole-life  assurances, 
increasing  premiums,  limited  payments  and  endowment  assurances, 
less  premium-reductions  and  re-assurances.  They  also  provide 
for  the  whole-life  loading  on  the  limited  payments,  because,  in 
making  up  the  premium  total,  the  office  limited  premiums  were 
included  and  the  whole-life  loading  was  deducted. 

A  table,  such  as  the  specimen,  for  every  valuation  age  on  the 
books,  gives  the  whole  history  for  twelve  months  of  all  the 
policies  on  single  lives  continuing  through  that  period,  and 
dispenses  with  any  necessity  for  a  yearly  valuation  of  limited 
payment  and  endowment  assurances.  The  totals,  besides  checking 
the  work,  give  the  material  for  the  ledger  entries,  thus: 

Dr.  Liability.  Cr. 


To  Mortality         .         .         .         1,629 
„   Balance  to  following  Year       40,061 


15y    Balance    from    previous 

Year  .... 

38,110 

„      Xtt  Premiums 

2,949 

„      Interest 

1,231 

£42,290  £42,290 


The  equation  on  page  321  of  the  Te:tt-Book  (Part  II;  — 

«V,.  +  V^.=  li(J.^.+  „  +  Pa: +  ,1.71  +  1^3:) 

becomes,  in  the  notation  we  are  using, 

and  from  it,  as  Mr.  Meikle  has  knidly  pointed  out  to  me,  ray 
formula  (6)  can  be  readily  obtained.  The  formula  of  the  Text- 
Bouk  is  the  same  as  that  on  which  Mr.  Higham  founded, 
[J. LA.  XX,  154,)  his  formula  involving  the  '-expected  strain'', 
which,  changing  the  notation,  is : 

(V,  +  P)(1  +  0  =  V,„  +  7,(S-V,_,;       ...      (7) 

It  is  strange  that,  until  Mr.  G.  F.  Hardy  suggested  it  last 
session,  so  little  attention  should  have  been  paid  to  the  possibility 
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of  using  the  left-hand  side  of  the  equation.  I  am  not  aware  of 
it  being  used,  otherwise  than  by  myself,  except  by  Mr.  T.  G.  C. 
Browne,  whose  plans  I  had  the  privilege  of  inspecting  when  I 
began  to  study  the  subject  for  Mr.  Chisholm. 

Comparing  equations  (6)  and  (7),  and  remembering  that  the 
left-hand  side  of  (7)  is  to  be  called  V'.,.,  it  is  evident  that 

9.(S-V.,^0=^..(S-V',) (8) 

that  is,  that  Mr.  Higham^s  "expected  strain"  and  my  ''con- 
tribution to  mortality^'  are  the  same  thing.  Mr.  Higham's 
"expected  strain"  has  not  been  treated  with  due  respect,  in  that 
it  has  been  used  comparatively  only,  to  set  against  the  "  actual 
strain"  as  a  piece  of  statistics,  instead  of  being  used  positively 
as  a  step  towards  obtaining  a  profit  and  loss  account.  The  latter 
view  of  it  may  be  shown  thus : 

(Mortality  Profit)  =  (Expected  Strain)  —  (Actual  Strain) 

=  (Expected  Strain)  —  (Claims  —  Claim    Policy 

Reserves) 

=  (Expected  Strain)  +  (Claim    Policy    Reserves) 

—  (Claims) 

=  (Contribution  to  Mortality)  -|-  (Claim  Policy 

Reserves)  —  (Claims) 

Equation  (7)  may  be  modified  as  follows : 

S-V',=:S-V,+.-^,(S-V,+  0 
=  (l-.y,)(S-V.^O 
=7^.-(S-V.,^0 (9) 

from  which,  by  assuming  kj.=   - ,  as  we  have  done,  equation  (8) 

immediately  follows ;  or,  if  we  had  not  yet  given  any  value  to 
k^,  and  were  in  search  of  a  factor  which  would  produce  the 
relation  in  equation  (8),  and  so  enable  us  to  obtain  the  "expected 
strain"  from  V.^  instead  of  from  V.^;+i,  equation  (9)  enables  us  to 
doit.     Thus: 
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=  A-^..;;.(S-V^+,) 

A  numerical  illustration  of  equation  (8)  may  also  help  to  fix 
the  idea.     Using  the  same  figures  as  before — 


Age 

S 

1       1 

S 

V.+z 

1 

50 
49 
48 

50,266 
52,739 
44,837 

17,695  32,571 
13,365   39,374 
11,230  33,607 

1 

528 
609 
492 

'  50,266 
52,739 
1  44,837 
i 

17,167 
12,756 
10,738 

33,099      528 
39,983      609 
34,099     492 

The  "Retrospective  Method"  of  valuation  has  been  discussed 
in  the  Text-Book  and  elsewhere^  specially  by  Mr.  Meikle,  but  I 
think  always  on  the  assumption  that  the  mortality  in  the  calcula- 
tion was  the  expected  tabular  mortality,  as  for  instance  in  the 
accumulation  on  page  316  of  the  Text-Book,  exactly  similar  up 
to  column  6  to  that  now  proposed.  The  efi"ect  of  variations  has 
also  been  considered  on  the  hypothesis  of  a  percentage  increase  or 
decrease  of  the  tabular  mortality,  but  not  on  the  basis  of  the 
ever-varying  actual  mortality  experience.  Recurring  again  to  a 
numerical  illustration :  by  the  new  method  the  accumulation  runs 
thus  : 


Age 


V' 


50 
49 
48 


17,695  I 
13,365  I 
11,230     I 

i 


528 
609 
492 


17,167 
12,756 
10,738 


where  V'j;  is  the  fund  arising  from  previous  reserve  values, 
premiums  and  interest,  which  is  sufficient  to  provide  reserve 
values  for  the  ivhule  of  the  policies,  and  the  contribution  to 
mortality  for  those   expected  to  become  claims.     By  the  retro- 
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spective  method^  as  hitherto  explained,  the  accumulation  would 
run  thus  : 


Age 
X 

V'^ 

S.?x 

Px-'^^x+\ 

50 
49 
48 

17,695 
13,365 
11,230 

802 
803 
647 

16,893 
12,562 
10,583 

where  the  same  fund  V'.^.  provides  the  sums  assured  and  bonuses 
for  the  expected  claims,  and  the  reserve  values  for  those  policies 
only  which  are  expected  to  survive. 

The  difference  between  the  two  accumulations  is  distinctly 
laid  down  by  Mr.  Higham  {J.I.A.  x\,  154),  both  in  words  and 
in  algebraic  symbols.  All  that  is  now  new  on  this  point  is  the 
numerical  illustration,  and  the  attaching  of  Mr.  Higham's  form 
of  the  calculation  to  an  accumulation  under  the  retrospective 
method  such  as  shown  by  Mr.  Meikle,  and  at  page  316  of  the 
Text-Book. 

It  is  clear  that  any  deviation  from  expected  mortality  upsets 
the  usefulness  of  the  latter  form,  but  it  is  provided  for  by  the 
former  form,  because  the  values  of  (S  — ¥,.+,) ^a-  are  the  con- 
tribution to  mortality,  to  be  carried  to  the  credit  of  the  mortality 
fund,  whatever  happens.  If  there  should  be  no  deaths  at  all, 
those  values  would  be  all  profit:  whatever  deaths  there  are,  the 
reserve  values  of  the  policies  become  claims  will  be  separated 
from  Vj;+i,  and  carried  also  to  the  credit  of  the  mortality  fund, 
and  the  reserv^e  values  of  the  surviving  policies  will  be  left 
untouched. 

This  then  is  the  sum  of  the  whole  process:  the  retrospective 
method  is  amended  by  the  introduction  of  the  "  expected  strain  " 
instead  of  the  "expected  claims  ",  and  the  difficulty  thus  intro- 
duced, which  seemed  to  require  the  calculation  of  Vf+i,  is  avoided 
by  obtaining  the  "  expected  strain  "  from  S  and  V'^.  by  means  of 
the  factors  k^ . 

Tables  are  appended  to  this  paper,  giving  the  values  of  kj;  for 
the  following  mortality  tables:  Carlisle,  H^^  H^^'',  Sprague's 
Select,  and  the  Government  Annuitants,  1883,  Males  and  Females. 
Mr.  L.  Stahlschmidt,  and  Mr.  C.  Pearl  Dawson,  both  of  the 
Imperial  Life  Office,  have  very  kindly  relieved  me  of  the  labour 
and  responsibility  of  preparing  these  tables,  and  to  those 
gentlemen  I  tender  my  best  thanks. 
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III.  Joint  Lives  and  Special  Cases. 

The  tabulated  values  of  kx  apply  to  all  cases  of  policies  ou 
single  lives,  that  is,  to  all  policies  which  are  regularly  valued  by 
mortality  and  interest.  In  cases  such  as  short-terms  and  issue 
risks,  which  are  not  regularly  valued,  but  for  which  a  reserve  is 
made  consisting,  for  instance,  of  the  whole  or  a  portion  of  the 
premiums  paid,  the  accumulation  by  k^.  is  not  wanted,  but  the 
indication  of  the  valuation  must  be  followed.  The  value  at  the 
beginning  of  the  year  can  be  credited  with  premiums  received,  if 
any,  and  with  interest,  and  the  excess  over  the  value  at  the  end  of 
the  year  can  be  carried  away  to  mortality  or  loading  at  discretion. 

For  Joint  Lives,  the  accumulation  is  the  same  as  for  single 
lives,  but  values  of  k^y  will  be  wanted.  They  are  very  easily 
calculated : 

1+^.,=  -^    =1  xi=(l  +  Ag(l+y 

I'xy         Px        py 

=   \^k^^ky^{K,){ky) 
k^y   =   ^X^ky-^[k,){ky). 

Using  H"^^  Table,  to  Had  h^.,j  for  ages  79  and  74. 

X>=.- 153481 
A-;,  =  -100346 


A-;.j.;,  = -269228 


The  multiplication  is  done  by  supposmg  k-^  to  be  inverted,  and 
the  top  line  multiplied  by  it. 

For  assurances  on  joint  lives  and  survivor,  the  jjolicy  may  be 
treated  as  if  it  were  three  separate  policies,  all  having  the  same 
sum  assured  and  bonuses,  and  the  same  annual  premium.     For 

and         P(l  +  a^,)  =  P(l+«^)+P(l+fl^)-P(l+«^^) 
V    ~V  -i-V  —  V 
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aud  the  accumulatiou  may  proceed  for  the  three  supposed  poHcies 
separately.     For  instance: 


Ages 

Vii,   P 

ViP+P 

+  P)i 

v'r. 

S 

S-V'-(S-VV,JA: 

^x-k-l.y+l 

79 
74 
79-74 

858   3 
814   3 
903   3 

861 
817 
906 

26 
25 

27 

887 
842 
933 

1023 
1023 
1023 

136 

181 

90 

21 
18 
24 

866 
824 
909 

I 

where  the  bottom  line  has  to  be  subtracted  from  the  total  of  the 
other  two. 

For  contingent  policies  it  must  be  noticed  that  the  sum 
assured  depends  on  one  risk,  that  of  x  dying  before  y,  but  the 
reserve  value  and  the  premiums  depend  on  a  different  risk^  that 
of  the  cessation  of  the  joint  lives.  The  reserve  value  and  the 
premium  must,  therefore,  form  the  subject  of  one  accumulation, 
aud  the  sum  assured  of  a  se])arate  accumulatiou.  Thus,  using 
the  Carlisle  table: 


Ages  \l,j  '    p   v  +  p|(v  +  py|  v 

S 

s-v 

(S-V)* 

V  ^      1 
^x+l:y+l 

30-60  ,  11-40  1  10-00  21-40   0-64   22-04 
30r.  60   ...  1   !   ... 

1,000 

-22-04 
1,000 

-0-99 
10-38 

23-03 

-10-38  ■ 

The  mortality  multiplier  for  the  to])  line  is  that  for  joint 
lives,  A-,,.^:  we  will  not  stay  to  demonstrate  that  that  for  the 
bottom  line  is  /t.^  ( 1  +  i  A-^) .  The  two  lines  have  to  be  added 
together  for  the  complete  result. 


IV.  Modus  Operandi. 

In  dealing  with  the  business  of  a  life  office,  the  first  step  is  to 
write  up  the  class-lists  for  the  period  to  be  observed  upon.  This 
is  not  to  be  done  by  ruling  out  cancelled  policies,  but  by  debtor 
and  creditor  on  opposite  pages,  so  as  to  show  not  only  the  result 
at  a  given  date,  but  the  added,  cancelled  and  altered  policies, 
which  have  contributed  to  the  bringing  about  of  the  resulting 
totals.  It  will  be  convenient  that  the  "Cancelled  Policy  Book" 
should  be  a  book  of  alterations  as  well  as  cancelments,  in  order 
that  the  posting  of  the  class-lists  may  be  as  complete  as  possible. 
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The  endowment  assurances  will  be  classified  under  the  years 
of  birth  which  were  used  for  them  at  the  last  valuation.  It  will 
probably  be  more  convenient  to  have  a  separate  series  of  years  of 
birth,  and  not  actually  to  mix  them  in  the  class-lists  with  the 
whole-life  cases. 

In  every  case  it  must  be  seen  that  the  particulars  written  off 
for  a  cancelled  policy  are  the  precise  ])articulars  that  were  on, 
and  for  this  reason  a  record  should  appear  in  the  class-lists  of  the 
term  yet  to  run  in  endowment  assurance  and  limited  payment 
cases. 

The  class-lists  having  been  posted  up  for  a  financial  year^  the 
new  policies  for  that  year  will  be  summarized  in  a  schedule  giving 
the  total  of  them  for  each  year  of  birth,  and  the  like  for  claims, 
surrenders,  bonus  surrenders,  drop])ed  policies,  alterations,  and 
so  forth.  The  total  of  sums  assured  and  bonuses  in  the  claim 
schedules  should  agree  with  the  amounts  actually  payable,  and 
the  policies  taken  off  as  sun-endered  should  correspond  with  the 
surrender-values  paid  through  the  office  accounts.  The  columns 
in  these  summaries  will  be  as  shown  in  a  specimen  immediately 
following,  and  their  totals  will  be  combined  in  a  general  summary, 
of  which  a  specimen  is  also  shown. 

I  have  adopted  the  assumption  that  all  policies  coming  under 
observation  do  so  at  the  end  of  the  financial  year  of  entrj'^,  the  odd 
time  of  the  year  of  entry  being  dealt  with  separately.  Similarlv, 
that  all  cancelled  policies  pass  from  observation  at  the  beginning 
of  the  financial  year,  the  odd  time  of  the  year  of  exit  being  dealt 
with  separately.  The  chief  exception  to  this  rule  is  for  the  claims, 
the  policies  for  which  are  always  supposed  to  run  right  through 
the  year  of  exit,  and  are  therefore  retained  under  the  general 
observation  until  the  close  of  the  year. 

On  these  assumptions  the  general  summary  will  have  no 
transactions  to  record  during  the  course  of  the  financial  year, 
because  every  entry  and  exit  will  take  place,  so  far  as  regards  the 
general  observation,  on  31  December  or  1  January.  Leaving 
out  decimals,  an  extract  from  an  actual  general  summary  now 
follows : 
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1  January  1888. 


[July 


Or. 


No.  of  \       Sums 
Policies '     Assured 


Bonuses 


Office     '       Net 
Premiums  i  Premiums 


Lilance  from  1887 


I        £         I       £       I       £ 
3143     1,926,216  i  326,873       59,135 


£ 
46,098 


Reduc- 
tions 


£ 
669 


£ 
2,022 


Values 
(l  +  «) 


£ 
745,274 


Dr. 


1  Jamiary  1888. 


ew  Bonus  on  Rc-assui-anccs 
arrenders,  1888 
•ropped,  1888  . 
ransfers,  1888 
Iterations,  1888 
onus  Surrenders,  1888 
Ixtras  off,  1888 
lalance,  1888    . 


No.  of  I       Sums 
Policies      Assured 


30 

37 

1 


13,700 

16,700 

3,500 


£ 

958 

2,212 

62 


j   1,582 
3,075  1,892,316  1322,059 


Office 
Pi-emiiuus 


562 
603 
147 
175 


57,648 


3,143    1,926,216  ;  326,873      59,135      46,098 


Net 
Pi-emiums 


Reduc- 
tions 


462 
477 
123 
175 


44,861 


669 


669 


Extras 


1,998 


2,022 


Values 


£ 

534 
5,482 

356 
1,142 
-741 
1,086 

737,415 


745,274 


31  December  1888. 


Cr. 


No.  of 

iJ^ld     'bonuses 

Office 

Net        Reduc- 

Extras 

Values 

Policies 

Premiiuus 

Pi-emiums 
£ 

tions 

(l+«) 

£         ,       £ 

£ 

£ 

£ 

£ 

alance     .... 

3,075 

1,892,316    322,059 

57,648 

44,861 

669 

1,998 

773,881 

^ew,  1888 

303 

155,814 

7,422 

6,453 

10 

289 

2,959 

ransfers,  1888 

7 

3,650 

150 

126 

1 

60 

Iterations,  1888 

2 

500 

99 

93 

1 

-312 

xtras  on,  1888 

... 

80 

laiius,1888,  Re-assuranccs 

3,500  i         102 

127 

102 

2 

{Contra) 

3,387 

2,055,780    322,161 

65,446 

51,635 

680 

2,370 

776,588 

Dr. 


31  December  1888. 


No.  of 
Policies 

Sums 
Assured 

Bonuses 

Office     1       Net 

Premiums   Premiums 

1 

Reduc- 
tions 

Extras 

Values 

few,  1888,  Re-assurauces 
nainis,  1888      . 
Jalauce  to  1889 

79 
3,308 

£ 

8,217 

51,207 

1,996,356 

£ 

12,691 
309,470 

£       1       £ 
1,210         1,123 
1,685         1,332 
62,551       49,180 

£ 

680 

£ 
10 
74 
2,286 

(  Contra) 

29,738 

746,850 

3,387 

2,055,780 

322,161 

65,446  j    51,635 

680 

2,370 

776,588 
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In  i)ractice  the  statement  tor  1  January  1888  is  not  separated 
from  that  for  31  December  1887,  the  two  dates  being  in  fact  the 
same,  and  the  new  pohcies  of  the  previous  year  come  on  at  the 
same  moment  that  the  cancel ments  of  the  succeeding  year  go  off 
from  the  general  observation.  The  exception  is  at  the  beginning 
or  end  of  the  quinquennium,  when  the  new  })olicies  of  the 
pi'evious  year  come  on  before  the  valuation,  and  the  cancelments 
of  the  following  year  go  off  after  the  valuation,  and  the  figures  in 
force  at  the  moment  of  the  valuation  have  to  be  ascertained. 

In  the  above  account,  the  line  '' Surrenders  1888"  is  the 
total  of  the  summary  of  surrenders,  the  details  of  which  are 
arranged  according  to  dates  of  birth,  to  correspond  with  the 
class-lists.  The  following  is  an  extract  from  a  summary  of 
surrenders,  say,  for  1888  : 


Bom        Class 

1 

No.  of 
Policies 

Sums 
Assured 

Bonuses 

Office 
Preiniums 

Net 
Premiums 

Rcfluc- 
tions 

Extras 

Values 
1/1/88 
(1  +  a) 

£ 

£ 

£     s.    d. 

£ 

£      5. 

d. 

& 

1847-8       ... 

4 

1,700 

30-05 

54    7     0 

40-714 

2     9 

2 

74-14 

1848-9       ... 

3 

1,200 

114-75 

16     1     6 

8-468 

451-11 

L.  P. 

17    7  11 

17-396 

-243-37 

E.  A. 

1 

2,000 

90-00 

92     0    0 

70-700 

249-44 

1849-50      ... 

1 

100 

1-90 

3    2     0 

2-265 

3-75 

E.  A. 

1 

1,000 

30-00 

46    0    0 

35-350 

10    0 

0 

85-76 

1850-1       ... 

3 

1,250 

171-75 

31     5     8 

22-181 

211-18 

In  the  limited  payment  case  the  whole-life  loading  is  deducted 
from  the  whole-life  premiums  of  the  same  year  of  birth.  The 
value  of  the  limited  premiums  is  necessarily  a  negative  liability. 

Now,  if  the  balance  of  the  general  summary  at  any  given  date 
consists  of,  and  agrees  with,  the  total  of  the  balances  of  the 
separate  years  of  birth  in  the  class-lists,  inasmuch  as  every  entry 
in  the  general  summary  is  the  total  of  a  summary  of  entries 
under  the  separate  years  of  birth,  it  is  only  a  matter  of  careful 
book-keeping  to  make  the  balance  of  the  general  summary  agree 
with  the  balances  of  the  separate  years  of  birth  at  any  later  given 
date.  This  agreement  of  the  general  summary  with  the  age- 
classes  does  subsist  at  the  beginning  of  the  quinquennium,  and 
can  therefore  be  carried  on  from  year  to  year  to  the  end  of  the 
quinquennium.  If  on  the  quinquennial  revision  of  the  class-lists 
any  error  should  be  discovered,  such  error  must  affect  one  of  the 
age-classes  as  well  as  the  general  summary,  and  its  cause  can  be 
easily  traced.     The  full  policy  particulars  can  thus  be  reconciled 
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from  one  valuation  to  the  next^  both  in  the  general  summary  and 
in  the  age-class  for  every  year  of  birth^  the  details  of  the  reconcile- 
ment being  contained  in  the  yearly  summaries  of  entries  and  exits 
from  various  causes. 

So  much  for  the  particulars :  now  for  the  values.  It  will  be 
noted  in  the  specimens  above  that  I  have  adopted  the  suggestion 
to  base  all  the  values^  in  the  first  instance,  on  annuities  due, 
adjusting  afterwards  to  policy-values  depending  upon  {t  +  Ox), 
where  ^  is  a  proper  fraction.  All  the  summaries  of  entries  and 
exits  must  have  the  policy- values  calculated  for  each  year  of  birth; 
for  instance,  in  the  above  specimen  summary  of  surrenders,  74"14 
is  the  value,  by  one  calculation,  of  sums  assured  of  1,730*05, 
subject  to  annual  premium  of  40* 714,  by  H-^^  3  per-cent  at  age 
40,  four  surrendered  policies  being  valued  together.  Limited 
payment  policies  can  be  reckoned  in  with  the  whole-life  so  far 
as  regards  sums  assured,  bonuses,  and  loadings,  but  the  limited 
premiums  and  endowment  assurance  policies  cannot  very  often  be 
thus  condensed. 

The  values  ascertained  are  not  the  values  at  the  moment  of 
entry,  or  the  moment  of  exit,  but  the  values  at  31  December,  the 
date  of  coming  under,  or  going  away  from,  the  general  observation, 
and  the  adjustment  for  odd  time  will  be  made  separately.  The 
new  policies  have  to  be  valued,  as  well  as  the  cancelled  ones, 
because  in  these  days  of  charging  for  quarter  ages  and  valuing 
by  nearest  birthday,  very  few  policies  start  with  a  value  of  nil, 
and  the  actuarial  ledger  will  contain  an  account  of  profit  or  loss 
on  new  policies. 

The  values  inserted  in  the  summaries  of  entries  and  exits  will 
be  summed  and  their  totals  carried  into  the  general  summary, 
as  shown.  Starting  from  the  valuation,  we  thus  obtain  (see 
specimen)  a  value  at,  say,  1  January  1888  of  j6737,415,  corre- 
sponding to  the  policy  particulars  at  that  date.  These  are  the 
particulars  of  policies  running  the  whole  year  from  1  January  to 
31  December  1888,  and  the  particulars  at  the  latter  date  are 
therefore  the  same  as  at  the  former,  but  the  value  in  the  meantime 
has  increased  from  .€737,415  to  .€773,881.  The  increase  has 
been  calculated  by  the  formula  for  accumulation  and  the  mortality 
multipliers. 
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Value.  I 

1 

Policies 
not  Valued 

Values,  1  January  1888     . 
Net  Premiums,  less  Kcductions 
Interest     ..... 

Mortality 

Values,  31  December  1888 

737,326 
4-1,192 
23,4-46 

89 
29 

804,964 
31,201 

118 

i 

773,763 

118 

The  "  Policies  not  valued  "  were  some  in  which  the  reserve  was 
taken  to  be  the  amount  of  premiums  paid,  and  net  premiums  for 
them  were  not  stated  in  the  valuation  schedules. 

To  obtain  the  contribution  to  mortality,  and  the  values  at 
the  end  of  the  year,  as  just  shown  in  gross,  the  operations  of  the 
last  paragraph  must  be  carried  out  in  detail  for  each  age-class. 
It  will  not  be  quite  convenient  to  carry  the  values  from  the 
summaries  of  entries  and  exits  into  the  ordinary  class-lists,  and 
a  digest  of  tliem  can  be  prepared  in  some  such  form  as  the 
following: : 


Br 


Values,  1  January  1888  (l-t-^)- 


Bom 
1S46-7 

Born           Bom      |      Bom           Bom 
184T-S      '      1S4S-9      1    1849-50          1850-1 

Xew  Bonus  on  Re-assurances 
Surrenders  .... 
Dropped      .... 
Transfers     .... 
Alterations  .... 
Bonus  Surrenders 
Balance       .... 

Total 

' 

This  will  give  all  the  details  of  the  "  Values  "  column  of  the 
General  Summary,  and  the  balances  will  therefore  give  all  the 
details,  age  by  age,  of  the  balance  of  .€737,415  in  the  general 
summaiy.  The  balanced  class-lists  already  give  the  sums  assured 
and  bonuses,  and  the  net  premiums,  making  up  the  corresponding 
items  of  the  balance  of  the  general  summary,  and  the  materials 
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are  thus  all  prepared  for  the  accumulation  by  mortality  multipliers. 
The  accumulation  will  be  made  in  schedule  form,  and  its  totals 
have  been  already  given. 

As  with  the  particulars,  so  with  the  values,  the  two  valuations 
can  be  completely  reconciled.  Throughout  the  general  summary 
the  values  are  the  totals  of  the  corresponding  values  of  the 
separate  age-classes,  and  the  same  thing  therefore  holds  in  the 
final  result.  If  that  final  result  differs  from  the  result  of  a  fresh 
independent  valuation  at  the  end  of  the  quinquennium,  the 
diiference  of  the  general  summary  from  the  new  valuation  must 
also  appear  in  one  or  more  of  the  separate  age-classes.  The  bulk 
of  the  values  of  the  age-classes  will  be  right,  and  the  errors  have 
to  be  looked  for  only  under  the  years  of  birth  where  they  severally 
occur.  By  hypothesis,  the  policy-particulars  will  have  been 
already  reconciled,  so  that  the  mistake  under  any  particular  year 
of  birth  can  only  arise  in  calculations,  that  is,  either  in  the  initial 
or  terminal  valuation,  in  the  ])olicy-values  coming  on  or  going  off, 
or  in  the  mortality  multiplications,  all  other  matters  having  been 
self-checked  in  the  progress  of  the  work.  Mistakes  are  therefore 
found  and  rectified  without  any  serious  difiiculty. 

By  the  processes  suggested  I  have  reconciled  two  valuations, 
at  an  interval  of  five  years,  involving  a  liability  of  €800,000, 
within  a  difference  of  £\2,  and  have  proved  that  even  that 
difference  was  due  to  the  rejection  of  fractions  of  £\.  With 
two  decimals  uniformly  throughout,  the  reconcilement  could  have 
been  effected  to  the  nearest  sovereign. 

Before  leaving  the  general  reconcilement,  there  are  some 
adjustments  to  be  arranged.  We  have  throughout  used  valuations 
bv  (1 +fli-)j  ^"^li^reas  the  usual  valuation  is  by  {t-\-ax),  t  being  a 
fi'action.  P(/-f-«j.)  is  generally  interpreted  to  mean  that  P  is  on  an 
average  payable  (1  —  /)  portion  of  a  year  hence,  but  mathematically 
it  does  not  mean  that,  and  we  are  bound  to  interpret  the  expression 
strictly.  It  means  that  P/  is  payable  at  the  beginning  of  each 
year,  and  P(l  — /)  at  the  end  of  each  year,  for 

V[t  +  a,)  =  Vt{l+a,)+V{\-t)a,,. 

Let  V,    =SA.,-P(l-f-a,) 

(l  +  «) 

then  V^    =SA.^-P(^  +  ff,.) 

[t  +  a] 

and  V,     +P  =  SA.r-P«,.=:     V,     +P/. 

(l+«)  [t  +  a) 
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We  have  been  using 

V^    +V  +  Interest  —  Mortality  =  Vx  +  i 
{!+«)  ^     (1+a) 

which  has  to  be  converted  into 

V^    +  P/  +  Interest  -  Mortality  +  P(l  -  /)  =  Vj;+ ,. 
(t  +  a)  {f  +  a) 

The  sums  of  the  first  two  terms  in  each  case  have  been  proved  to 
be  equal,  the  interest  is  therefore  the  same  interest^  and  the  P  is 
equally  required  by  each  expression.  In  the  event  of  death  the 
P(l  — ^)  at  the  end  of  the  year  would  not  be  paid,  so  that  the 
reserve  value  of  a  claimed  policy  is  \x+\  under  cither  exjjression, 

(1  +  ^0 

and  the  contribution  to  mortality  in  both  cases  is  the  same.  It 
may  be  objected  that  in  claim  cases,  if  P(l— ^)  is  not  paid  at  all, 
P/  should  not  be  considered  to  be  payable  at  the  beginning  of  the 
year,  but  to  do  so  is  at  least  as  correct  as  to  assume  that  Vt  is 
payable  in  the  middle  of  the  year  under  the  same  circumstances, 
and  the  former  is  the  inevitable  interpretation  of  the  valuation 
formula.  It  results  that  to  transform  a  valuation  by  (l+«)  into 
a  valuation  by  {t  +  a)  for  policies  in  force  throughout  the  year,  no 
change  whatever  is  required  in  the  figures  of  premium,  interest, 
or  mortality,  but  only  an  addition  of  P(l  — ^)  to  the  initial  and 
terminal  values. 

The  other  important  adjustment  is  that  for  immediate  payment, 
which  on  a  3  per-cent  valuation  adds  1|  per-cent  to  all  values. 
The  following  is  a  specimen  of  the  application  of  these 
adjustments  : 

Dr.  1  January  1888. 


Xet 

U  Per- 

Values 

Premiums, 

cent 

Values 

cent  for 

Final 

(1+a) 

less 

(■45  + a) 

Inuuedinte 

Values 

Reductions 

Payment 

£ 

£ 

£ 

£ 

£ 

£ 

New  Bonus  on  Kc-assurance 

s           534 

534 

8 

542 

Surrenders,  1888 

5,482 

462 

254 

5,736 

86 

5,822 

Dropped,  1888   . 

356 

477 

262 

618 

9 

627 

Transfers,  1888  . 

1,142 

123 

67 

1,209 

18 

1,227 

Alterations,  1888 

-741 

175 

96 

-645 

-10 

—  655 

Bonus  Surrenders,  1888 

1,086 

1,086 

16 

1,102 

Balance  (valued) 

737,326 

44,192 

24,306 

761,632 

11,424 

773,056 

„        (not  valued)  . 

89 

29 

89 

1 

90 

745,274 

45,458 

24,985 

770,259 

11,552 

781,811 

2  L  2 
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Year  1888  (1  January  to  31  December.) 


[July 
Cr. 


Values 
(l  +  «) 

Net 
Premiuius, 

less 
Reductions 

,,  p„^                            li  Per- 

L^t          Values         cent  for 

thereof     C^S  +  «)    Immediate 

1 

Final 
Values 

Balance  (valued) 

,,        (not  valued)  . 
Premiums  (valued) 

„          (not  valued) 
Interest  (valued) 

„        (not  valued) 

£ 

737,326 

89 

4i,192 

29 

23,446 

3 

£ 
44,192 
29 

£ 
24,306 

£ 

761,632 

89 

44,192 

29 

23,446 

3 

£ 
11,424 

1 
663 

1 
352 

0 

£ 

773,056 

90 

44,855 

30 

23,798 

3 

805,085 

44,221    24,306    829,391 

j 

12,441 

841,832 

Dr. 


Year  1888  (1  January  ^o  31  December.) 


Values 
(1+a) 

.  Net 
Premiums, 

less 
Reductions 

55  Per- 
cent 
thereof 

Values 
(•45 +  o) 

li  Per- 
cent for 
Tnnnediate 
Payment 

Final     , 
Vahies 

Mortality  (valued) 
Loading  (not  valued)  . 
Balance  to  1889  (valued)     . 
„            „       (not  valued) 

£ 

31,201 

3 

773,763 

118 

£ 

44,192 
29 

£ 
24,306 

£ 
31,201 
3 

798,069 
118 

£ 

468 

0 

11,971 

2 

£ 

31,669 

3 

810,040 

120 

805,085 

44,221 

24,306 

829,391 

12,441 

841,832 

Tliei'c  are  no  other  adjustments,  except  the  reserve  for  extra 
premiums^  which  is  a  small  matter  of  account,  and  the  final 
values  shown  above  bring  down  the  adjusted  reserve  for  liability 
from  year  to  year,  from  the  final  figures  of  one  valuation  to  the 
final  figures  of  the  next.  These  supply  material  for  entries  in  the 
actuarial  journal  and  ledger. 

There  are  many  instances  in  which  negative  values  arise:  a 
loading  is  a  negative  premium,  a  bonus  reduction  is  also  a 
negative  premium,  the  value  of  premiums  is  a  negative  liability. 
I  found  it  convenient  to  abandon  the  use  of  the  minus  sign,  and 
to  write  all  negative  amounts  in  red  ink. 


V.  The  Ye.\rs  of  Entrv  and  Exit. 

For  both  entries  and  exits  the  ordinary  accumulation  is  made 
for  the  current  year,  say,  from  V^;  to  V^.+i,  in  order  to  take  a 
proportion  of  the  interest  and  mortality  according  to  the  time. 
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i.e.,  fraction  of  a  year,  at  risk.  In  these  accumulations,  as  in  the 
general  accumulation,  the  limited  payments  and  endowment 
assurances  are  all  reckoned  in  one  total  with  the  whole-life 
policies  of  the  same  year  of  birth.  In  both  entries  and  exits  it 
is  convenient  to  start  with  V.r  and  work  forward  to  Vj.^.,:  this 
was  foreseen  and  so  arranged  when  working  the  reserve  values 
in  the  last  column  of  the  summaries  of  new  and  cancelled  policies, 
already  explained,  for  compiling  the  general  summary.  For  the 
new  policies  the  values  calculated  were  those  of  Yxy  the  values  for 
the  beginning  of  the  financial  year  of  entry,  generally  negative 
values,  and  these  were  accumulated  by  the  formula  into  V^+, 
values,  for  the  end  of  the  year  of  entry,  at  which  point  they  fall 
into  the  general  observation.  For  surrenders  and  other  cancel- 
ments  the  values  were  equally  V^,  but  these  part  from  the 
general  observation  at  the  beginning  of  the  year  of  exit,  and 
run  to  Xx+i  for  the  sake  of  the  odd  time  only.  Take  first  the 
case  of  the  new  policies,  and  let  it  be  given  that  the  following  are 
the  totals  of  the  summary  for  the  year  of  entry: 


V.                p 

Interest 

Mortality       ^^^'-^^ 

-1,101          5,320 

127           1,387          2,959 

1 

Now,  if  the  annuity  in  the  valuation  be  t-i-a,  this  implies  that 
the  inception  of  the  new  policies  took  place  t  of  a  year  before 
31  December,  and  that  127  /  will  be  the  proportionate  interest  in 
the  above  case,  and  1,387  t  the  proportionate  contribution  to 
mortality.  Further,  being  uew^  policies,  P  will  be  due  at 
the  moment  of  entry,  and  the  then  policy-value  will  be 
t Nx+{^—t)'Yx+\-  Assuming  the  valuation  to  have  been  made 
(l+«)  (!+«) 

by  ('^S  +  rt),  the  experience  of  the  year  of  entry  will  be: 


Value  at 
moment 
of  Entry 

Proportion    Proportion 
P                  of                  of 

,     Interest       Mortality 

(•45 +  o) 

1,132 
1,149 

5,320     1        57               624 
5,400             58               633 

5,885 
5,974 

i 

The  top  line  contains  the  figures  from  the  data,  and  the  bottom 
line   the   same  with   1^  per-cent   added  for  immediate  pa%Tnent. 
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It  will  be  seen  that  the  figures  balance,  and  can  be  journalized 
thus: 


New  Policies  Dr.  .         .     £1,149 

5,400 

Interest  Dr. ...  58 


Mortality  Cr.  .         .       £633 

Liability  Cr. .         .         .        5974 


The  credit  to  liability  account  falling  into  its  proper  place  among 
the  items  journalized  from  the  adjusted  general  summary. 

If  all  the  new  policies  were  granted  by  annual  premiums,  the 
first  debit  (£1,149)  would  be  £0,  and  the  second  debit  (£5,400) 
would  be  the  exact  amount  of  the  first  premiums,  and  could  be 
debited  to  premium  account.  But  there  are  half-yearly  and 
quarterly  premiums  on  the  one  hand,  and  single  and  limited 
premiums  on  the  other,  and  it  therefore  becomes  necessary  to 
debit  the  valuation  premiums  to  New  Policies  account,  and  to 
credit  that  account  with  the  new  premiums  actually  received. 

The  cases  of  premiums  payable  fractionally  dispose  of  them- 
selves in  a  curious  manner.     The  policy-value  at  moment  of  entry 

(??i  -|- 1        N 
— f-«]P,  and  the  premiums  receivable  on 

fyi  -j-  \ 

the  average  before  the  close  of  the  year  of  entry  would  be  — —  P. 
The  two  debits  to  New  Policies  account  would  be 

S.A-/"^^  +«V+  '^P  =  S.A-G.P  =  S.A-(1+«)P  +  P, 
V  2m  /  2m 

which  is  precisely  the  same  as  when  the  premiums  are  payable 
yearly,  and  the  figures  relating  to  yearly  premiums  may  properly 
be  debited  in  every  case.     The  credit  to  New  Policies  account,  for 

premiums  received,  would  be  less  byf-^ — jP  in  fractional  than 

in  yearly  cases,  and  if  the  P  be  the  same,  that  is,  if  the  yearly  net 
premiums  are  valued  when   they  are  payable  fractionally,  there 

will  be  a  loss  of  [  -^ — ■  ]  P  on  the  granting  of  the  policy,  which 

agrees  with  Mr.  Sprague^s  note  in  J. I. A.,  xxiii,  264. 

A  point  also  arises  on  the  limited  payment  policies.  At  the 
commencement  of  the  assurance  the  net  limited  payments  equal 
in  value  the  net  whole-life  annual  premiums.  It  is  customary  to 
reserve  the  whole-life  loading:  therefore,  unless  the  office  limited 
payments  are  mathematically  equivalent  to  the  whole-life  net 
premiums,  plus  the  whole-life  loading,  that  is  to  say,  to  the  office 
whole-life  premiums,   there    will    be  a  capitalized  profit   or  loss 
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on  the  granting  of  limited  payment  policies;  which  may  be 
considerable. 

There  may,  therefore,  be  a  profit  or  loss  on  "New  Policies" 
account  from  three  causes;  from  the  valuation  ages  nearest 
birthday  not  corresponding  to  the  office  ages  next  birthdav,  from 
yearly  net  premiums  being  valued  in  half-yearly  and  quarterly 
cases,  and  from  office  limited  payments  not  being  equivalent  to 
office  whole-life  premiums. 

Turning  now  to  the  year  of  exit,  the  claims  present  no 
difficulty,  as  they  are  assumed  to  be  at  risk  till  the  close  of  the 
financial  year,  and  their  reserve  values  are  debited  to  the  general 
liability  and  credited  to  mortality  account,  without  any  adjust- 
ment for  odd  time.  The  only  adjustment  is  for  the  proportion 
of  premiums  for  the  year  of  death,  which,  as  we  have  seen,  when 
valuing  by  (J  +  Oj.),  will  be  Pt  payable,  and  ?(!  —  /)  not  payable. 
The  transfers  to  mortality  account  will  therefore  be  : 

Dr.  JlortitUfy  Cr. 

P  =  P/  +  P(l-0  ,  v,^,  =  v,^,  +  P(l-0 

(<  +  a)(l+a) 

The  general  liability  account,  in  the  course  of  the  accu- 
mulation, has  been  credited  with  P,  which,  in  the  case  of  the 
claims,  cannot  be  debited  to  premium  account,  because  it  is  not 
premiums  actually  received.  So  the  P  for  the  claims  is  debited 
to  mortality  account;  a  portion  of  it  (1  — /)P  occurs  on  both  sides 
of  the  account  and  cancels  itself;  the  remaining  portion  /P  will 
be  more  or  less  nearly  balanced  by  the  portion  of  ~the  yearns 
premiums  paid  before  death,  which  premiums  actually  received 
will  be  carried  to  the  credit  of  the  mortality  account  for  the 
purpose.  There  will  then  be,  to  the  credit  of  the  mortality 
account,  the  reserve  values  of  the  claim  policies,  Vj.+,,  and  when 

all  the  contributions  to  mortality  come  to  the  credit,  and  the  claim 
payments  to  the  debit,  the  profit  on  mortality  will  appear. 

The  other  exits  (lapses,  surrenders,  and  so  on)  will  run  for  a 
portion  of  the  year  of  exit,  and  not  necessarily  all  for  the  same 
portion.  When  valuing  by  [t  +  ax),  it  will  probably  be  right  to 
assume  that  policies  lapse  at  the  average  renewal  date,  and 
therefore  run  for  (1  —  /)  of  the  year  of  exit  and  go  off  with  the 
premium  just  due  and  with  a  reserve  value  of  U  x  Vj-)  +  (1  — /)Vj;+i. 

(1  +  ff)  a  +  ff; 
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The  surrendered  policies  may  perhaps  be  assumed  to  ruu  on  an 
average  for  six  months  of  the  year  of  exit.  They  would  then  go 
off  with  a  premium  due  in  (.50  —  /)  of  a  year  hence,  and  with  a 
reserve  value  of  ^iyx  +  ^x+i)  +  {'oO  —  t)V.      The  whole  process 

(l+a)(l+fl) 
is   much  easier  to  follow  in    figures.     Let  /  =  *45,  and  let  the 
following  be  the  accumulations  for  the  complete  year  of  exit : 


(l  +  «) 

P 

Interest 

MorUility 

Lapses 
Surrenders 

356 

5,482 

477 
462 

25 

178 

173 

290 

685 
5,832 

The  values  at  the  beginning  of  the  year,  at  the  moment  of 
se])aration  of  the  values  from  the  general  liability  account,  are 
(•45  +  fl')  values,  that  is,  j6618  for  the  lapses  and  .£5,736  for  the 
surrenders.  The  lapses  run  "55  of  the  year,  and  incur  "55  of  the 
year's  interest  and  mortality.  The  surrenders  run  "50  of  the 
year,  and  incur  '50  of  the  interest  and  mortality.  The  values  at 
the  moment  of  exit  will  be  for  the  lapses — 

(•45  X  356)  +  (-55  x  685)  =  537 
iind  fur  the  surrenders — 

•50(5482  +  5832)  +  (-5  x  462)  =  5680. 
These  may  be  tabulated: 


Values 

beginning 

of  Year 

Proi>ortiou 

of 

Interest, 

Projioitiou 

of 
MorUility 

Values  at 
luunicnt  of  ; 
Exit         1 

Lapses 
Surrenders 

618 
5,736 

14 
89 

95 
145 

537      , 
5,680 

6,354 

103 

240 

6,217 

The  corresponding  journal  entries  would  be; 


General  Liability  Dr. 

.     £6,354 

Mortality  Cr. 

£240 

Interest  Dr.  . 

103 

Lapsed  Policies  Cr. 

537 

Surrenders  Cr. 

.       5,680 
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It  is  unnecessary  to  consider  whether  any  proportion  of  the 
premiums  for  the  year  will  be  payable  before  the  assumed  average 
surrender  date,  because  any  such  assumption  has  no  effect  at  all 
on  the  surrenders  account.  The  proportion  of  premium  assumed 
to  be  paid  would  be  debited  to  the  surrenders  account,  and  would, 
to  precisely  the  same  extent,  increase  the  reserve  value  at  moment 
of  exit,  which  is  on  the. other  side  of  surrenders  account.  Any 
such  assumption  would,  therefore,  be  useless.  This  is  a  different 
thing  from  the  premiums  actually  paid,  if  any,  on  surrendered 
policies  during  the  year  of  exit,  which  premiums  will  be  credited 
to  surrenders  account,  and  will  increase  the  profit  on  surrenders. 

All  other  questions  relating  to  the  years  of  entry  and  exit, 
will    be    solved   on    similar    lines.     It    must    be  remembered  to 

multiply  all  values  by  (1  +  -  j  before  journalizing,  to  provide  for 

the  condition  of  immediate  payment  of  claims,  which  affects  all 
transactions  throughout. 


VI.  The  Premium  Account. 

To  those  who  have  followed  the  argument  thus  far,  it  will  be 
becoming  apparent  that  the  right  mode  of  dealing  with  the 
premium  account  will  be  an  important  factor  in  the  probability  of 
success  in  reducing  the  transactions  of  a  year  into  the  form  of 
an  actuarial  profit  and  loss  account.  It  has  been  assumed,  not 
alone  in  this  paper,  that  the  amount  of  net  premiums  will  be 
ascertainable.  The  office  premiums,  that  is  to  say,  will  need  to 
be  divided  into  net  premiums,  loading  and  extras.  Further,  the 
net  premiums  will  need  to  be  divided  into  premiums  on  policies  in 
force  throughout  the  year,  and  premiums  attaching  to  the  years 
of  entry  and  exit.  Further  still,  the  premiums  of  entry  and  exit 
will  need  sub-division  under  their  several  categories,  as  premiums 
paid  on  new  policies,  claims,  surrenders,  lapsed  policies,  or  other- 
wise. Furthermore,  the  net  premiums  on  policies  in  force 
throughout  the  year,  as  ascertained  from  the  accounts,  will  need 
to  agree  with  the  net  premiums  in  force  throughout  the  year,  as 
ascertained  from  the  valuation  class-lists. 

To  fulfil  all  these  functions,  easily  and  simply,  the  following 
form  of  premium  book  has  been  devised: 
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Financial  Year,  1891 

Alterations,  1891 

Income  in 

force 
1  January 

1891 

Income  in 

force 
1  January 
j          1892 

'nlicv 

No. 

Fol. 

Debited 

i                      ' 
Fol.        Credited 

Deductions 

from 
Income  in 

force 

Premiums 

of  Years 

of  Exit  or 

Entry 

Addition.s 

to  Income 

in  force 

£     s.     d. 

£    s.    d.              £     s. 

d. 

£     s. 

d. 

£      s.     d. 

£     s.    d. 

£     s.     d.\ 

1 

10     9     2 

11      10     9 

2 

10     9     2 

2 

11     4     7 

12      11     4 

7 

11     4 

7 

11     4     7 

Claim 

3 

7     3     1 

14 

7     3     1  .    13        7     3 

1 

7     3 

1 

Surrendered ' 

4 

5     6     4 

15        2  13 

2 

5     6 

4 

2  13     2 

1      Lapsed 

5 

31  12     7 

17 

0  16     3 

16  .  31  12 

7 

0  16 

3 

30  16     4 

,001 

18  I  65     6 

8 

65     6     8 

65     6     8 

65     6     8 

2 

19  1     3     7 

4 

3     7     4 

6  14     8 

6  14     8 

65  15    9 

7  19    4 

1 

131  16 

I 

7 

24  10 

3 

82  11     9 

72     1     4 

113     6  10 

The  fifst  column  contains,  in  numerical  order,  all  policies 
whatever  in  existence  at  any  part  of  the  year.  The  next  column 
is  posted  up  from  the  class-lists,  and  its  total  has  to  be  agreed 
with  the  total  of  office  premiums  in  the  valuation  summary.  This 
can  be  done  by  posting  some  hundreds  of  premiums,  and  proving 
their  total  up  to  a  point,  then  ticking  the  premiums  already 
posted,  posting  some  hundreds  more,  again  agreeing  the  total, 
and  repeating  the  process  until  all  the  premiums  are  in  and 
the  gross  total  proved.  The  account  premiums  will  need  to  be 
reconciled  with  the  valuation  office  premiums  once  only,  when 
first  beginning:  the  principle  of  the  book  will  keep  them  in 
agreement  ever  after.  Totals  will,  of  course,  not  be  carried  on 
from  page  to  page,  but  will  be  summarized. 

The  next  two  columns  contain  the  premium  transactions  of 
the  year  posted  from  the  office  accounts,  and  their  total  will  be 
agreed  with  the  premiums  in  the  printed  revenue  account.  The 
cause  of  cancelment  will  be  noted  in  the  right-hand  column  from 
the  office  cancelment  books,  and  the  alteration  columns,  and 
income  in  force  at  the  end  of  the  year,  can  be  filled  up  on  the  face 
of  the  book  as  it  stands,  pi-oving  page  by  page. 

The  gross  totals  will  then  prove  thus: 
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Income  in  force^  1  January  1891     .      £65   15  9 

DLcluctions  during  the  year     .  .  24  10  3 

In  force  throughout  the  year  .  .  41      5  6 

Additions  during  the  year       .  .  72      1  4 

Income  in  force,  1  January  1892     .     _€113     6  10 


The  deductions,  that  is,  the  income  gone  off  during  the  year, 
can  be  reconciled  with  the  summaries  of  claims,  surrenders  and 
other  exits  which  we  have  previously  discussed,  and  the  additions 
to  income  with  the  similar  summaries  of  entries.  The  income  at 
the  beginning  of  the  year,  the  deductions  and  the  additions,  in 
the  numerical  order  of  the  premium  book,  thus  agreeing  with  the 
income  in  the  class-lists  and  summaries  according  to  years  of 
birth,  the  income  at  the  end  of  the  year  will  do  the  same,  and  the 
premium  book  will  be  kept  permanently  in  strict  accord  with  the 
accounts  on  one  side  and  the  valuation  class-lists  on  the  other. 

The  income  in  force  at  the  1st  January  is  to  be  cleai-ly 
distinguished  from  the  income  of  the  year.  The  book  shows  also 
the  latter,  as  follows: 

Income  in  force  throughout  the  year, 

as  just  ascertained        .  .  .    .€41     5     6 

Premiums  of  years  of  exit  and  entry  .       82  11     9 


jei23  17     3 


agreeing  with  the  account  book  columns : 

Premiums  credited  ....  j£131   16     7 
Less  debited 7  19     4 


£123  17     3 


The  income  of  the  year  having  been  thus  divided  into  that  ou 
policies  running  through  the  year,  and  that  on  entries  and  exits, 
the  division  of  the  latter  into  the  several  groups  of  new  policies, 
claims,  surrenders  and  the  rest  can  be  readily  made,  and  it  is  not 
a  long  step  afterwards  to  divide  them  into  net  premiums,  loading 
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aucl  extras.  The  great  bulk  of  the  premiums  are  those  runniug 
through  the  year,  for  which  the  net  premiums,  loading  and  extras 
already  appear  in  bulk,  which  is  all  that  is  wanted,  in  the  general 
summary  of  the  class-lists. 

The  next  most  numerous  group  are  the  new  policies,  but  here 
we  have  already  the  net  premiums  corresponding  to  the  permanent 
annual  premiums,  and  it  is  only  necessary  to  notice  where  the 
premiums  received  differ  from  the  permanent  premiums.  In  the 
claims  and  other  smaller  classes  the  premiums  received  in  the 
year  of  exit  will  have  to  be  split  up  individually. 

There  are  four  main  purposes  served  by  this  premium  book. 

(1)  It  furnishes  the  means  of  dividing  the  whole  premium 

income  into  net  premiums,  loading  and  extras,  as 
just  explained. 

(2)  It   enables    the   premiums   of    entry  and   exit  to    be 

carried  to  their  proper  accounts.  This  point  has 
already  arisen  incidentally,  it  may  now  be  looked 
at  specifically.  Supposing  we  value  by  {'45  + ax), 
and  therefore  expect  45  per-cent  of  the  annual 
premiums  to  be  paid  in  the  year  of  death,  the 
premiums  actually  paid  will  not  be  exactly  45  per- 
cent, and  there  will  be  a  profit  or  loss  from  this 
cause,  a  point  to  which  I  do  not  remember  that 
attention  has  ever  been  drawn.  We  provide  for  it 
by  debiting  the  mortality  account  with  the  45  per- 
cent, and  crediting  it  with  the  premiums  received. 
The  same  remark  applies  to  the  other  entries  and 
exits:  in  lapsed  policies,  the  premiums  received 
may  be  negative,  through  receipts  debited  to  agents 
one  year  coming  back  the  next. 

(3)  The    premium    book    columns    of  additions    to,   and 

deductions  from,  income  form  a  strong  check 
upon  the  posting  of  the  class-lists,  and  enable  the 
policy-particulars  to  be  kept  essentially  right 
without  waiting  for  the  quinquennial  revision. 
There  is  scarcely  anything  that  can  happen  to  a 
policy  that  does  not  afi"ect  the  premiums.  Paid-up 
policies  are  an  exception  to  the  rule,  but  nothing 
happens  to  them  beside  the  payment  of  claims  or 
surrenders,  which  can  also  be  discovered  from  the 
cash  accounts. 
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(4)  The  premium  book  brings  a  check  upon  the  premiums 
themselves,  more  efficient  than  any  audit.  Every 
practical  auditor  knows  that  checking  the  premiums 
is  the  most  difficult,  and  therefore  the  weakest, 
part  of  an  insurance  audit.  For  this  reason  alone, 
even  if  without  the  other  columns,  it  is  always 
worth  the  trouble  to  keep  an  account  of  premiums 
received  in  strict  numerical  order. 

VII.   General  Remarks. 

It  will  be  very  properly  a^^ked,  what  are  the  uses  of  a  general 
investigation,  such  as  now  proposed,  into  the  sources  and  progress 
of  profit  ?  The  investigation  itself,  without  its  results,  is  a 
powerful  instrument  for  throwing  a  light  into  many  dark  corners. 
This  is  so,  as  we  have  noticed,  in  the  premium  account  and  in 
the  charging  of  limited  premiums,  where  the  whole-life  loading  is 
intended  to  be  reserved.  It  would  be  more  so  than  it  is  in 
bringing  the  sums  assured,  net  premiums,  and  ages  correctly  into 
the  class-lists,  if  matters  were  so  arranged  that  all  new  policies 
started  with  the  value  zero.  But  as  it  is,  these  particulars  are 
tested  to  a  certain  extent,  and  could  easily  be  more  so,  by  looking 
into  the  causes  of  the  profit  and  loss  on  new  policies.  The 
method  makes  a  thorough  proof  of  the  valuing,  on  such  points  as 
the  casting  of  the  class-lists,  the  assurance  and  annuity-values 
used,  and  the  multiplications.  It  searches  keenly  into  the  effect 
of  the  formulas,  discovered  two  errors  to  be  caused  by  misprints 
in  Orchard's  Tables,  and  has  a  generally  bracing  effect  all  round. 

Some  instances  of  the  effect  of  multiplying  the  liability  by 

i  . 

1+^,  to   provide    for   the    immediate   payment    of   claims,    are 

curious  as  showing  how  everything  is  called  to  account  for  itself. 
If  the  sum  assured  is  payable  at  the  instant  of  death,  so  are 
the  bonuses,  but  how  many  actuaries,  besides  Mr.  Sprague,  have 
allowed  for  this  in  valuing  the  reversionary  bonuses  about  to  be 
declared  ?    The  premium  reductions  by  bonus  are  also  multiplied 

by  (  l-r-j,  whence  it  results  that  the  net  reductions  are  larger 

than  the  office  reductions.     Some  of  the  net   premiums,  which 

are  multiplied  by  (  1  +  -  j ,  are  not  paid  to    provide    for    sums 

assured,  but  to  provide   for  future  loading,  so  that,  if  a  sinsle 
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premium  were  exactly  sufficient   to   pay  for   the   assurance,  and 

for  the  future  annual  loading,  -  x    that  single  premium  would 

have  to  be  found  from  other  funds,  to  be  repaid  gradually  out  of 
the  annual  loading. 

As  to  the  usefulness  of  the  results,  it  is  sometimes  too  hastily 
assumed  that  the  only  purpose  of  an  enquiry  into  sources  of 
profit  is  to  allot  bonuses  in  proportion  to  their  sources.  It 
might  be  that  the  mortality  profit  would  be  reserved  and  not 
divided  at  all,  or  that  there  were  two  sections,  as  in  a  case 
mentioned  by  Mr.  Frankland  [J. I. A.,  xxx,  208),  the  only 
distinction  between  which  was  in  respect  of  mortality.  Apart 
from  questions  of  distribution,  most  actuaries  like  to  form  some 
rough  idea  beforehand  of  how  the  next  valuation  is  likely  to  turn 
out,  and,  by  the  means  now  suggested,  the  actuary  may  have  an 
accurate  knowledge  from  year  to  year  of  the  profit  up  to  date  and 
the  sources  from  which  it  is  flowing.  Such  knowledge  may  be 
very  useful  in  guiding  the  lines  of  active  competition.  It  has 
been  said  that  you  cannot  alter  the  past,  but  you  can  learn 
lessons  from  it  which  will  improve  the  immediate  future. 
Knowledge  is  power.  Suppose  that  an  actuary  finds  from  his 
mortality  account  in  the  actuarial  ledger  that  he  ought  to  pass 
from  H'^^  to  H-*^^'",  and  from  the  other  accounts  in  the  same 
ledger  that  he  can  afford  to  do  it,  how  much  better  off"  he  is 
than  if  he  has  to  wait  for  the  knowledge  until  he  has  closed  the 
valuation  on  the  old  basis,  and  then  in  the  hurry,  and  under 
pressure  from  directors,  to  decide  what  change  to  make,  and  to 
recalculate  the  greater  part  of  his  values. 

All  the  processes  proposed  for  finding  the  "expected  strain'^ 
involve  a  good  deal  of  work,  and  it  might  therefore  be  concluded 
that  the  plans  now  suggested,  having  so  much  wider  a  scope, 
would  be  still  more  laborious;  but  it  is  claimed  that  the  contrary 
is  the  case.  It  must  be  remembered  that  the  new  scheme  finds 
not  only  the  mortality  profit,  but  the  profit  from  all  sources, 
expected  and  unexpected,  and  balances  up  the  total  with  the 
ultimate  divisible  profit. 

The  work  of  finding  the  '^  expected  strain"  ranges  itself  under 
four  principal  heads : 

(1)  Finding  the  net  premiums. 

(2)  Writing  up  the  class-lists. 

(3)  The  reserve  values  of  the  entries  and  exits. 

(4)  The  complete  valuation  at  the  end  of  the  year. 
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The  work  under  (4)  has  hitherto  been  the  main  difficulty, 
especially  with  the  ever-increasing  numbers  of  limited  payments 
and  endowment  assurances,  and  this,  under  the  new  scheme,  is 
entirely  abolished.  The  policy-values  under  (3),  it  may  be 
noticed,  under  the  new  scheme,  will  now  serve  a  double  purpose : 
they  are  carried  out  of  the  liability  under  the  general  observation, 
thus  adjusting  that  liability  for  all  the  additions  and  cancelments, 
and  they  are  carried  into  the  claims,  surrenders,  and  other 
accounts,  to  help  find  the  profit  under  those  several  categories. 
I  have  invented  a  new  formula  for  calculating  policy- values, 
which  has  made  an  appreciable  saving  in  the  work  :  this  I  will 
communicate  in  a  note  to  the  Journal.  The  work  under  (2)  is 
common  to  all  systems  of  taking  out  mortality  profit,  and  I  do  not 
see  that  it  can  be  otherwise.  The  work  under  (1),  the  finding  of 
the  true  net  premiums,  has  been  hitherto  lightly  taken  for 
granted,  or  set  aside,  the  inference  being  that  some  approximation 
is  generally  considered  sufficient.  The  question  is  to  some  extent 
separable  from  the  other  questions  involved  :  I  have,  under  the 
previous  section,  given  my  reasons  for  recommending  the  use  of 
a  special  form  of  premium  book,  in  connection  with,  or  apart 
from,  profit  investigations,  and  these  reasons  are  respectfully 
submitted  to  the  judgment  of  the  Institute. 

The  plan  suggested  by  ^Ir.  G.  F.  Hardy  at  the  last  April 
sessional  meeting  {J. I. A.,  xxx,  205)  is  a  very  valuable  one  for 
certain  purposes.  I  have  had  it  in  use  for  the  last  nine  years, 
and  published  it  by  showing  it  to  Mr.  Chisholm  two  years  ago. 
It  had  much  to  do  with  encouraging  the  wider  enquiry  now 
reported  upon.  I  had  used  it  when  valuing  the  business  of  a 
small  company,  having  fewer  than  40  policies  and  no  new 
business,  in  order  to  divide  the  profit  from  interest  and  loading, 
and  to  leave  the  profit  from  mortality,  lapses  and  surrenders 
untouched  as  "  suspended  mortality."  Mr.  Hardy  suggests  it  as 
a  means  of  ascertaining  the  mortality  profit  after  a  quinquennial 
valuation,  but  surely  this  is  to  rob  such  an  enquiry  of  the  major 
part  of  its  uses.  If  used  annually  it  would  involve  all  the  work 
of  headings  (1),  (2)  and  (4),  and  all  that  of  (3),  except  for  the 
claims.  It  would  then  show  the  profit  from  mortality  et  ceteris, 
the  cetera  including  the  profit  from  many  miscellaneous  sources, 
known  and  unknown.  Suppose,  for  instance,  that  the  actuary 
omitted  to  remember  that  he  had  converted  his  last  surplus  into 
reversionary  bonuses  by  a  diflferent  rate  of  interest  from  that  used 
in  the  valuation:  what  efi'ect  would  this  have  iipon  the  ascertained 
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mortality  profit?  If,  to  save  trouble,  the  policy-values  at  entry 
were  not  calculated,  or  the  net  premiums  were  assumed  by  using 
a  percentage  loading,  there  would  be  still  further  elements  of 
uncertainty  in  the  result.  The  suggestion,  however,  like  so  many 
others  proceeding  from  Mr.  Hardy,  was  well  worth  bringing 
under  the  notice  of  the  Institute. 


VIII.   Other  Applications. 

Apart  from  the  immediate  purpose  of  an  enqun-y  into  sources 
of  profit,  the  accumulation  by  mortality  multipliers  will  have 
other  interesting  applications.  I  ventured  to  make  one  such, 
some  months  since,  in  the  pages  of  the  Bankers'  Magazine, 
applying  them  to  the  individual  policy,  in  an  attempt  to  make 
clear  to  an  intelligent  portion  of  the  public,  who,  though  not 
actuaries,  might  like  to  understand  the  subject,  how  one  portion 
of  their  premiums  goes  to  provide  for  current  risk,  and  another 
portion  to  build  up  reserves. 

The  mortality  multipliers  may  also  become  useful  in  enquiries 
into  the  after  effects  of  a  change  in  the  valuation  basis,  for 
instance,  from  3  to  2.^  per-cent.  The  immediate  effects  of  such  a 
change  can  be  assessed  in  pounds  sterling,  but  the  after  effects 
form  a  very  complicated  problem,  depending  upon  the  action  and 
re-action  of  reserves,  premiums,  interest,  and  contributions  to 
mortality,  in  the  solution  of  which  there  may  be  room  for  the 
humble  additional  instrument  of  enquiry  now  provided. 

The  contributions  to  mortality  seem  to  have  some  relation  to 
the  "  normal  future  yearly  costs  of  insurance  '\  the  present  value 
of  which  is  called  the  "  insurance  value  ",  and  is  made  the  basis 
of  surrender  charges  by  the  Massachusetts  law.  Questions 
concerning  the  "insurance  value ^'  and  the  "self-insurance 
value "  have  been  discussed  before  the  Actuarial  Society  of 
America  on  the  initiative  of  Mr.  Sheppard  Homans,  but  I 
regret  that  I  have  not  had  time  to  give  them  the  attention  they 
deserve. 

Since  writing  all  the  foregoing,  I  have  lighted  upon  a  paper, 
at  page  33  of  No.  3  of  the  Transactions  of  the  Actuarial  Society 
of  America,  by  Mr.  Asa  S.  Wing,  strongly  advocating  the 
preparation  of  an  annual  balance  of  profits  and  their  sources, 
incidentally  touching  upon  many  of  the  points  herein  discussed, 
but  not  avoiding  the  necessity  of  making  the  valuation  at  the 
close  of  the  year.     Mr.  Wing  speaks  highly  of  the   advantages 
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he  has  found  to  accrue  to  liis   company  tVoni  "  knowing;  surely 
from  year  to  year  exactly  where  the  gains  are  coming  from.'' 

At  page  22  of  No.  4  of  the  same  Transactions,  I  have,  at  the 
last  moment,  made  the  very  curious  discovery  that  the  function, 
which  I  have  called  ^j.,  is  known  by  precisely  the  same  designation 
in  the  official  notation  of  the  Actuarial  Society  of  America.  I  do 
not  know  to  what  purposes  it  is  applied,  but  I  feel  sure  that  there 
are  important  improvements  yet  to  be  made  in  the  scheme  for 
analysis  of  profits  which  I  have  ventured  to  submit  for  the  kindly 
consideration  of  the  Institute. 


MOIITALIT  V     Mu  r/r  IPLIERS. 

Carlisle. 


Age     5 

Jort;ility 

Age 

Mortality 

Mortality 

[ultiplier, 

Multiplier, 

Age 

Multiplier, 

X 

kx 

X 

•010363 

X 

^. 

0 

181893 

35 

70 

•054457 

I 

087672 

36 

•010665 

71 

•062529 

2 

069425 

37 

•010974 

72 

•073110 

3 

039439 

38 

■011293 

73 

•084736 

4 

029572 

39 

•012020 

74 

■099104 

5 

018125 

40 

•013176 

75 

•105610 

6 

012436 

41 

•013968 

76 

•114790 

7 

008874 

42 

•014583 

77 

•120363 

8 

006623 

43 

•014798 

78 

•122108 

9 

005108 

44 

•015020 

79 

•134313 

10 

004509 

45 

•015032 

80 

•138590 

11 

004843 

46 

•015039 

81 

•154482 

12 

005025 

47 

•014820 

82 

•163724 

13 

005209 

48 

•014132 

83 

•177694 

14 

005556 

49 

•013873 

84 

•188764 

15 

006230 

50 

•013601 

85 

•212533 

IG 

006753 

51 

•014499 

86 

•239865 

17 

006962 

52 

•015436 

87 

•275862 

18 

007011 

53 

•016413 

88 

•281769 

19 

007061 

54 

•017187 

89 

•274649 

20 

007111 

55' 

•018250 

90 

•352380 

21 

006995 

56 

•019368 

91 

•399999 

22 

007043 

57 

•021343 

92 

•388889 

23 

007093 

58 

•024807 

93 

•349999 

24 

007144 

59 

•029096 

94 

•333333 

25 

007368 

60 

•034649 

95 

•304347 

26 

007423 

61 

•037112 

96 

•277778 

27 

007829 

62 

•038862 

97 

•285713 

28 

008775 

63 

•039771 

98 

•272728 

29 

009926 

64 

•041418 

99 

•222222 

30 

010206 

65 

•042848 

100 

•285713 

31 

010311 

66 

•044388 

101 

•399999 

32 

010234 

67 

•046450 

102 

•666667 

33 

010153 

68 

•048713 

103 

2-000000 

34 

010257 

69 

•051645 

1 
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MoiiTALiTi'   Multipliers. 


Mortrtlitv 

Age 

Mortality 

Age 

Mortality 

Ago 

Multiiilit-r, 

Multiplier, 

Miiltiplier, 

.T 

^.. 

.1' 

k. 

X 

k^ 

10 

•004924 

39 

•010185 

68 

•056227 

11 

•004006 

40 

•010413 

69 

•060828 

12 

•003330 

41 

•010598 

70 

•066316 

13 

•002924 

42 

•010851 

71 

•073019 

14 

•002770 

43 

•011252 

72 

•081011 

15 

•002879 

44 

•011691 

73 

•090346 

16 

•003258 

45 

•012313 

74 

•100346 

17 

•003897 

46 

•013110 

75 

•109091 

18 

•004815 

47 

•013893 

76 

•119034 

19 

•005778 

48 

•014652 

77 

•129543 

20 

•006369 

49 

•015455 

78 

•140528 

21 

•006771 

50 

•016209 

79 

•153481 

22 

•006891 

51 

•016953 

80 

•169115 

23 

•006810 

52 

•017863 

81 

•187699 

24 

•006683 

53 

•018953 

82 

•206785 

25 

•006674 

54 

•020132 

83 

■228279 

26 

•006730 

55 

•021485 

84 

•248247 

27 

•006952 

56 

•022969 

85 

•265639 

28 

•007224 

57 

•024580 

86 

•281485 

29 

•007489 

58 

•026300 

87 

•300779 

30 

•007783 

59 

•028319 

88 

•314579 

31 

•007980 

60 

•030586 

89 

•339040 

32 

•008171 

61 

•033099 

90 

•387833 

33 

•008354 

62 

•035879 

91 

•455047 

34 

•008577 

63 

•038950 

92 

•541578 

35 

•008852 

64 

•042112 

93 

•711678 

36 

•009193 

65 

•045403 

94 

1-029633 

37 

•009555 

66 

•048844 

95 

1-755095 

38 

•009877 

67 

•052509 

96 

4-44 1458 
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MOUTALITY    MULTIPLIEnS. 


Age             ,- 

Mortality 

A-e 

Mortality 

A"e 

Mortality 

ultiplier. 

Multiplier, 

Multii>litT, 

X 

t^ 

a- 

A-. 

X 

*x 

10 

004016 

39 

■011316 

68 

•057585 

11 

003426 

40 

•011146 

69 

•061704 

12 

003031 

41 

•011447 

70 

•067050 

13 

002940 

42 

•011712 

71 

■073605 

14 

003049 

■13 

•011986 

72 

•081725 

15 

003264 

41 

•012104 

73 

•091084 

16 

003788 

45 

•013113 

74 

•101602 

17 

004422 

46 

•01384^ 

75 

•110487 

18 

005480 

47 

•014613 

76 

•121260 

19 

006765 

48 

•015553 

77 

•130564 

20 

008397 

49 

•016536 

78 

•142373 

21 

009751 

50 

•017414 

79 

•155955 

22 

010388 

51 

•018335 

80 

•170642 

23 

010825 

52 

•019146 

81 

•188659 

24 

010941 

53 

•020316 

82 

•208168 

25 

010618 

54 

•021389 

83 

•228154 

26 

010166 

55 

•022691 

84 

•248486 

27 

010043 

56 

•024072 

85 

•265985 

28 

009799 

57 

•025719 

86 

•281967 

29 

009548 

58 

•027303 

87 

•303419 

30 

009289 

59 

•029188 

88 

•322034 

31 

009257 

60 

•031606 

89 

•351147 

32 

009344 

61 

•034037 

90 

•393618 

33 

009311 

62 

•036895 

91 

•468750 

34 

009521 

63 

•040012 

92 

•560976 

35 

010103 

64 

•043525 

93 

•782614 

36 

010455 

65 

•046697 

94 

1^090904 

37 

010817 

66 

•050240 

95 

1-749995 

38 

011189 

67 

•053693 
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Mortality  Multipliers. — Mr.  Sprague's  Select-Life  Tables. 


Age 

X 

Years  elapsed  since 

Date  of  Isscrasce 

i 
Age  ! 

X 

0 

1 

2 

3    [ 

4 

5  or  more 

Mortality 

5Iortality 

Mortality 

Mortality 

Mortality 

Mortality 

Multiplier, 

Miiltiiilier, 

Multiplier, 

Multiplier, 

Slultipller, 

Multiplier, 

hx^ 

hx-\]+\ 

^a:-2]+2 

%x-3]+3 

*[x-4]+4 

*x 

15 

•003009 

•003264 

15 

16 

•003714 

•003788 

•003788 

16 

17 

•004319 

•004422 

•004422 

i 

•004422 

17 

18 

•004722 

•005480 

•005480 

•005-480  ; 

•005480 

18 

19 

•005025 

•006644 

•006765 

•006765  1 

•006765 

•006765 

19 

20 

•005025 

•007S61 

•008397 

•008397 

•008397 

•008397 

20 

21 

•004893 

•008624 

•009751 

■009751 

•009751 

•009751 

21 

22 

•004773 

•008315 

•010388 

•010388 

•010388 

•010388 

22 

23 

•004669 

•008036 

•010121 

•010825 

•010825 

■010825 

23 

24 

•004584 

•007794 

•009845 

•010725 

•010944 

■010944 

24 

25 

•001520 

•007590 

■009576 

•010505 

■010618 

•010618 

25 

26 

•004479 

•007426 

•009328 

•010166 

•010166 

•010166 

26 

27 

•004459 

•007302 

•009111 

•009940 

•010043 

•010043 

27 

28 

•004460 

■007218 

•008932 

•009678 

•009799 

■009799 

28 

29 

•004481 

•007171 

•008796 

•009466 

•009548 

•009548 

29 

30 

•001520 

•007159 

•008703 

■009289 

•009289 

•009289 

30 

31 

•001575 

•007179 

•008655 

•009245 

•009257 

•009257 

31 

32 

•004616 

•007226 

•008649 

•009244 

•009344 

•009344 

32 

33 

•004730 

•007301 

■008678 

•009311 

•009311 

•009311 

33 

34 

•001824  : 

•007100 

•008750 

•009521 

•009521 

•009521 

34 

35 

•004924 

■007516 

•008859 

•009598 

•010103 

•010103 

35 

36 

•005030 

•007643 

•008991 

•009829 

•010254 

■010455 

36 

37 

•005142  1 

■007783 

•009140 

•010064 

•010531 

•010817 

37 

38 

■005263 

•007935 

•009308 

■010282 

•010760 

•011189 

38 

39 

•005391 

•008101 

•009495 

•010485 

•011054 

•011316 

39 

40 

•005530 

•008284 

•009705 

•010673 

•011302 

•011446 

40 

41 

•005681 

•008486 

•009939 

•010869 

•011447 

•011447 

41 

42 

•005845 

•008710 

•010201 

•011116 

•011686 

•011712 

42 

43 

•00B024 

•008958 

•010494 

•011443 

■011957 

•011986 

43 

44 

•006222 

•009233 

•010822 

•011847 

■012362 

•012404 

44 

45 

•006441 

•009542 

•011191 

•012336 

•012894 

•013113 

45 

46 

•006686 

•009S89 

•011607 

•012898 

•013567 

•013848 

46 

47 

•00(5956 

•010279 

•01-2080 

•013508 

•014343 

•014613 

47 

48 

•007257 

•010718 

•012616 

•014153 

•015159 

•015553 

48 

49 

•007591 

•011209 

•013226 

•014S45 

•015975 

•016536 

49 

50 

•007963 

•011762 

•013915 

•015598 

•016813 

•017414 

50 

51 

•OOS375 

•012380 

•014690 

•016422 

•017681 

•01S335 

51 

52 

■00SJS31 

•013073 

•015562 

•017344 

•018604 

•019146 

52 

53 

•009336 

•013848 

•016543 

•018379 

•019624 

•020316 

53 

54 

•009S94 

•014713 

•017649 

•019536 

•020774 

•021389 

54 

55 

•010509 

•015677 

•018896 

•020814 

•022055 

•022691 

55 

56 

■011186 

•016750 

•020296 

•022258 

•023464 

•024072 

56 

57 

•011930 

•017942 

•021868 

•023922 

•025048 

•025719 

57 

58 

•012745 

•019265 

•023628 

•025844 

•026875 

•027303 

58 

59 

•013637 

•020732 

•025581 

■028045 

■028985 

•029188 

59 

60 

•014610 

•022358 

•027779 

■030565 

■031403 

•031606 

60 

61 

•015675 

•024157 

•030283 

•033336 

.  ^034037 

•034037 

61 

62 

•016833 

•026144 

•033141 

•036242 

•036895 

•036895 

62 

63 

•018091 

•028338 

•036376 

•039222 

1  ^040042 

•040042 

63 

6t 

•019455 

•030754 

•040033 

•042314 

:  ^043525 

•043525 

64 

65 

•020929 

•033410 

•044066 

•045519 

•046697 

•046697 

65 

66 

•022521 

•036328 

•050240 

;  ^050240 

•050240 

•0502 10 

66 

67 

•024236 

•039530 

•053693 

•053693 

•053693 

•053693 

67 

68 

•026081 

j  ^043040 

•057585 

•057585 

j  ^057585 

•057585 

68 

69 

•028060 

•046881 

•061704 

•061704 

1  •061704 

•061704 

69 

70 

•030184 

•051084 

•067050 

•067050 

•067050 

•067050 

70 

71 

•032458 

•055676 

•073605 

•073605 

•073605 

•073605 

71 

72 

•034886 

•060693 

■081725 

•081725 

•081725 

•081725 

72 

73 

•037480 

•066169 

•091081 

•091084 

•091084 

•091084 

73 

74 

•040244 

•072144 

•101602 

•101602 

■101602 

•101602 

74 

75 

•043188 

•078660 

■110487 

•110487 

i  •110487 

•110487 

75 

76 

■085765 

■12126C 

■121260 

i  ^121260 

•121260 

76 

Note. — Tlie  notation  employed  in  the  above  table  is  to  be  interpreted  in  the  manner 
suggested  by  Mr.  Spragiie. 
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MoETALiTV    Multipliers. — Experience  of  the   Government  Life 
Annuitants  (18S3)  for  Male  Liies. 


Age 

X 

Years  elapsed  from  Purchase 

Age 

0 

1 

2 

3 

4  &  npw'ils 

Mortality 

Mortalitj- 

Uortalitj- 

Mortalitj^ 

Mortality 

Multiplier, 

Multiplier,        y 

[ultiplier. 

Multiplier, 

Multiplier. 

^:r] 

hz -l]-i-l 

hx-2\+i 

^z-3]-i-3 

irr 

40 

•009713 

•014075 

014899 

•015373 

•016684 

40 

41 

•010070 

•014580 

015362 

•015806 

•017159 

41 

42 

•010448 

•015115 

015837 

•016250 

•017646 

42 

43 

•010826 

•015662 

016322 

•016715 

•018154 

43 

44 

•011225 

•016229 

016829 

•017180 

•018672 

4^4 

45 

•oiie;34 

•016818 

017346 

•017667 

•0192M2 

45 

46 

•012064 

•017429 

017884 

•018164 

•019753 

46 

47 

•012515 

•018060 

018434 

•018683 

•020325 

47 

48 

•012966 

•018714 

019004 

•019202 

•020898 

48 

49 

•013148 

•019389 

019597 

•019742 

•021503 

49 

50 

•013942 

•020096 

020200 

•020304 

•022119 

50 

51 

•014672 

•020700 

020908 

•021012 

•022746 

51 

52 

•015445 

•021325 

021628 

•021753 

•023405 

52 

53 

•016260 

•021972 

022390 

•022516 

•024076 

53 

54 

•017118 

•022631 

023164 

•023301 

•024769 

54 

55 

•018019 

•023311 

023971 

•024118 

•025473 

55 

56 

•018973 

•024013 

024811 

•024968 

•026209 

56 

57 

•019971 

•024748 

025673 

•025841 

•026958 

57 

58 

•021033 

•025494 

026568 

•026757 

•027739 

58 

59 

•022140 

•026262 

027506 

•027696 

•028531 

59 

60 

•023311 

•027053 

028457 

•028669 

■029347 

m 

61 

•024538 

•027876 

029463 

•029675 

•030195 

61 

62 

•025811 

•028722     i 

030492 

•030715 

•031066 

62 

63 

•027211 

•029590 

031555 

•031800 

•033229 

63 

64 

•028648 

•030482 

032663 

•032919 

•036893 

64 

65 

•030174 

•031406 

033805 

•034083 

•041103 

65 

66 

•031768 

•034222 

036850 

•037161 

•045905 

66 

67 

•033464 

•037291 

040161 

•040518 

•051503 

67 

68 

•035240 

•040648 

043787 

•04r4190 

•057720 

68 

69 

•037118 

•044310 

047746 

•048196 

•063332 

69 

70 

•039091 

•048306 

052078 

•052576 

•069084 

70 

71 

•041504 

■052676 

056803 

•057362 

•074529 

71 

72 

•014070 

•057451 

061977 

•062598 

•079179 

72 

73 

•046792 

•062677 

067635 

•068330 

•084669 

73 

74 

•049692 

•0683S7 

073826 

•074610 

•092371 

74 

75 

•052776 

•074633 

080602 

•081479 

•099626 

75 

76 

•056055 

•081479 

088033 

•089016 

•109312 

76 

77 

•059547 

•0S8969 

0961G7 

•097273 

•121655 

77 

78 

■063264 

•097189 

105094 

•106342 

•133787 

78 

79 

•067213 

•106195 

114889 

•116283 

•145003 

79 

80 

•071421 

•116084 

125657 

•127218 

•160955 

bO 

81 

•126938 

137488 

•139251 

•175668 

81 

82 

150510 

•152485 

•189343 

82 

83 

•167065 

•207773 

83 

84 

•22890i< 

84 

85 

•2  47583 

85 

'     86 

•271149 

86 

87 

•300762 

87 

88 

•3273S7 

88 

89 

•356447 

89 

90 

•383719 

90 

91 

•416671 

91 

92 

•455223 

92 

93 

•505616 

93 

94 

•574109 

94 

95 

•669756 

95 

96 

•807011 

96 

97 

1^011182 

97 

98 

1-332362 

98 

99 

1-886919 

99 

100 

3023497 

100 

101 

6-484470 

101 

-Thu  iiiitatiou  eiii|>I'>y<.'il  alxjvt 
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Mortality    Multipliers. — Experience  of  the   Government  Life 
Annuitants  (1883)  for  Female  Lives. 


Age 
X 

Years  elapsed  feom  Purchase 

0 

1 

2 

3 

4  &  upw'ds 

Age 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

X 

Multiplier, 

Multiplier, 

Multiplier, 

Multiplier, 

Multiplier, 

hr\ 

^[x-l]+i 

_J:[x-n+-i 

^[x-3]+3 

Jc, 

40 

•005803 

•007465 

•009031 

■009571 

•010938 

40 

41 

•005975 

•007618 

•009224 

■009754 

•011163 

41 

42 

•006168 

•007760 

•009418 

•009938 

•011398 

42 

43 

■006350 

•007922 

•009612 

•010132 

•011634 

43 

44 

•006553 

■008075 

•009815 

•010326 

•011869 

44 

45 

•006755 

•008237 

■010030 

•010520 

■012115 

45 

46 

•006958 

•008400 

■010234 

•010724 

•012361 

46 

47 

•007171 

•008563 

■010448 

•010928 

■012617 

47 

48 

•007394 

•008736 

•010662 

•011133 

•012874 

48 

49 

•007628 

■008909 

•010897 

•011347 

■013140 

49 

50 

•007861 

•009082 

■011122 

•011562 

■013407 

50 

51 

•008054 

•009591 

•011798 

•012320 

•014271 

51 

52 

•008258 

•010132 

■012515 

•013120 

•015321 

52 

53 

•008461 

•010703 

■013274 

•013983 

•016518 

53 

54 

•008675 

•011306 

•014075 

■014899 

•017770 

54 

55 

•008888 

•011941 

■014930 

•015878 

•018465 

55 

56 

•009112 

•012617 

•015837 

•016911 

•018890 

56 

57 

•009336 

•013325 

•016797 

■018029 

•019805 

57 

58 

•009571 

•014075 

•017822 

•019202 

•020846 

58 

59 

•009805 

•014878 

•018901 

•020471 

•021367 

59 

60 

•010050 

•015713 

•020054 

•021816 

•022390 

60 

61 

•011276 

•016591 

•021273 

•023248 

•023877 

61 

62 

•012648 

•017532 

•022568 

•02 1779 

•025410 

62 

63 

•014178 

•018527 

•023950 

•026410 

•027337 

63 

64 

•015909 

•019576 

•025410 

•028151 

•030068 

64 

65 

•017853 

■020679 

•026958 

•030004 

•033037 

65 

66 

•020033 

•022830 

•029317 

•032546 

•036033 

66 

67 

•022484 

•025210 

•031919 

•035304 

•038983 

67 

68 

•025231 

•027834 

•031790 

•038303 

•041992 

68 

69 

•028331 

•030737 

•037893 

•041569 

•045369 

69 

70 

•031811 

•033955 

•011276 

•U45107 

•049032 

70 

71 

•034404 

•037506 

•044954 

•048966 

•053852 

71 

72 

•037215 

•041439 

•048988 

•053153 

•059906 

72 

73 

•010258 

•045795 

■053374 

•057709 

•067133 

73 

74 

•043558 

•050630 

•058179 

•062677 

•074911 

74 

75 

•047131 

•055977 

■063423 

■068079 

•083529 

75 

76 

•051016 

■061909 

•069153 

•073952 

•092096 

76 

77 

•055220 

■068479 

•075419 

■080369 

•101443 

77 

78 

•059771 

•075778 

•082275 

•087358 

•110667 

78 

79 

•064725 

•083893 

■089776 

■094978 

•121680 

79 

80 

•070091 

•092908 

•097996 

•103290 

•133286 

80 

81 

•102937 

•107003 

•112372 

•147486 

81 

82 

■116.S82 

•122297 

•161589 

82 

83 

•133144 

•179140 

83 

84 

•197863 

84 

85 

•220971 

85 

86 

•242406 

86 

87 

•272556 

87 

88 

•301846 

88 

89 

•336005 

89 

90 

•364517 

90 

91 

•412350 

91 

92 

•443856 

92 

93 

•488073 

93 

94 

•523229 

94 

95 

•612383 

95 

96 

■668474 

96 

97 

•803914 

97 

98 

•961554 

98 

99 

1^888921 

99 

100 

3^500045 

100 

XilTK 
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Discission'. 

Mr.  G.  H.  Ryax  said  that  the  inve.stigatiun  of  the  mortality 
profit  arising  from  the  operations  of  a  life  office  had  lately  been 
much  discussed,  and  the  author,  while  throwing  new  light  on  that 
matter,  by  no  means  confined  his  attention  to  it.  His  task  was 
rather  the  quantitative  analysis  of  the  profits  arising  from  the 
working  of  a  life  office  from  all  and  sundry  sources,  mortality 
included.  There  were  two  main  divisions  into  which  the  paper 
naturally  fell,  and  along  which  thev  miofht  usefully  conduct  their 
discussion.  Dealing  with  the  first  section  of  the  paper,  ^Ir.  Searle 
had  not  only  contributed  a  new  formula,  but  had  discovered  a  new 
function,  which  in  future  might  lead  to  very  interesting  and  novel 
combinations.  By  the  aid  of  this  function,  called  kj,-,  they  were 
enabled  to  pass  from  the  valuation  at  the  commencement  of  a  year 
to  the  mortality  profit  of  the  year,  and  this  obviated  one  of  the 
chief  objections  to  the  method  proposed  by  Mr.  Higham,  involving 
as  that  method  did  the  necessity  for  a  valuation  made  at  the  end  of 
the  year.  In  this  way,  under  Mr.  Searle's  plan,  the  whole  of  the 
values  operated  upon  became  homogeneous.  At  the  same  time  he 
(the  speaker)  did  not  hesitate  to  express  his  preference  for  the  use 
of  the  "continuous  .system"'  in  dealing  with  these  functions,  since 
by  that  means  they  avoided  all  corrections  for  disturbances,  such  as 
lapses  and  surrenders,  and  got,  at  a  given  point  of  time,  a  true  measure 
of  the  expected  strain.  In  dealing  with  premiums  for  life  assurance 
policies  the  year  as  a  unit  was  going  out  of  fashion,  and,  in  truth,  it 
was  a  trifle  arbitrary  and  unscientific.  He  did  not  see  why  in  this 
matter  they  should  not  depart  from  it  and  use  the  continuous  basis. 
Again,  he  had  to  take  exception  to  Mr.  Searle's  reference  to  the 
"expected  strain"  as  a  mere  "piece  of  statistics."  This  was  surely 
overstating  the  case.  The  "expected  strain"  formed  one  side  of 
a  profit  and  loss  mortality  account,  the  "  actual  strain  "  being 
on  the  other  side,  and  the  profit  or  loss  forming  the  balance 
of  the  account.  To  call  that  a  "piece  of  statistics"  was  as 
incorrect  as  it  would  be  to  term  the  valuation  pai-ticulars  of 
the  fifth  schedule  "  a  piece  of  statistics."  True,  such  an  account 
was,  to  use  Mr.  Searle's  picturesque  description,  a  phantom  balance 
sheet ;  but  so  also,  as  had  been  pointed  out,  was  the  valuation 
balance  sheet  of  the  fifth  schedule.  He  did  not  think,  therefore, 
that  the  author's  description  could  he  justified.  With  regard 
to  the  elaboration  into  which  the  author  wovdd  lead  them  in 
connection  with  special  policies,  it  was  fair  to  say  that  the  author 
stated  that  his  method  was  not  more  laborious  than  the  calculation 
of  the  "expected  death  strain"  in  the  usual  way.  But  this  must 
be  the  partiality  of  a  parent  for  his  offspring.  He  did  not  speak  on 
this  matter  from  a  merely  theoretical  standpoint,  for  he  had  lately 
carried  through  such  an  operation  as  that  which  the  author  had 
pi'oposed,  and  anything  more  laborious  and  troublesome  it  had  not 
often  been  his  lotto  unclertake.  He  agreed  that  the  chief  difficulty  in 
harmonizing  the  revenue  and  valuation  accounts  was  that  of 
accounting  for  the  annual  premium  revenue.  It  was  exceedingly 
difficult.  In  every  change  that  took  place  in  a  policy,  whether  the 
premium  was  altered  from  yearly  to  half-yearly,  or  was  commuted 
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for  life,  or  for  a  series  of  years,  each  case  had  to  be  separately 
investigated,  and  the  premium  receipts  split  up  into  net  premium 
and  loading.  As  would  be  imagined,  that  required  great  care. 
Another  thing  was  that  these  changes  in  the  policies  were 
increasing,  and  that  they  mainly  fell  upon  the  new  insui-ances. 
He  thought  the  author's  scheme,  to  harmonize  the  revenue  account 
with  the  valuation  account  in  the  manner  proposed,  was  Utopian 
rather  than  practical.  Finally,  he  wished  to  be  allowed  to  refer  to 
the  suggestion  made  by  Mr.  Gr.  F.  Hard}-  (J.I.A.,  xxx,  205)  for 
obtaining  mortality  profit  by  operating  on  the  left-hand  side  of  the 
equation  numbered  7  in  the  author's  paper.  This  plan  was  put 
forward  as  an  alternative  to  the  method  proposed  by  Mr.  Higham, 
and  adopted  with  certain  modifications  by  himself  (INIr.  liyan)  in  his 
recent  note.  Had  Mr.  Hardy  submitted  it  merely  as  a  short  means  of 
arriving  at  the  result  in  certain  instances,  or  as  a  means  of  verifying 
the  results  otherwise  obtained,  he  should  have  cordially  agreed  that  the 
suggestion  was  most  valuable  and  ]:)ractical,  but  to  put  it  forward  as  an 
alternative  scheme  did  not  meet  with  his  concurrence.  INIr.  Hardy's 
system  brought  the  whole  of  the  mortality  profit  on  all  the  policies 
into  hotch-pot  along  with  the  profit  on  surrenders,  lapses,  conversions, 
and  a  variety  of  other  incidental  matters,  and  separate  corrections  had 
to  be  made  on  all  of  these  accounts  before  the  mortalit}-  profit  by 
itself  was  arrived  at.  Again,  it  did  not  enable  them  to  compare  the 
expectation  with  the  actual  experience  in  ages  or  groups  of  ages,  and 
any  change  of  valuation  basis  rendered  it  inaj)plicable  without  further 
correction.  But,  in  point  of  simplicity  and  shortness  of  working,  it 
fell  far  behind  its  rival,  and  this  was  his  object  in  calling  attention  to 
the  matter  on  the  present  occasion ;  for  it  would  appear  that  the  only 
way  in  which  Mr.  Hardy's  fornuila  could  be  accurately  carried  into 
operation  was  by  rigidly  adhering  to  the  elaborate  system  brought 
before  them  by  Mr.  Searle.  He  thought  he  was  justified  in  claiming 
that  Mr.  Searle's  paper  succeeded  in  disposing  of  Mr.  Hardy's 
contention  that  his  plan  was  as  simple  and  convenient  of  application 
as  the  established  method. 

Mr.  F.  B.  Wtatt  said  there  was  one  phrase  he  should  like  to 
call  in  question.  Mr.  Searle  said,  talking  of  periodical  valuations: 
"  I  believe  there  does  not  exist  at  present  any  precise  and  thoroughly 
independent  check."  Upon  that  matter  he  thought  that  when 
actuaries  had  to  deal  with  either  annual  or  quinquennial  valuations 
they  did  see  that  they  had  most  precise  checks  on  their  work.  He 
need  hardly  dwell  upon  the  great  desirability  of  investigations  of  this 
nature.  It  was  some  years  since  Mr.  Higham's  paper  had  been 
read,  and  it  was  then  looked  upon  as  being  rather  theoretical.  Since 
then  a  great  many  actuaries  actually  adopted  some  system  of  the 
sort  for  ascertaining  the  mortality  strain,  which  was  a  most 
important  matter.  He  could  not  go  so  far  as  to  say  that  it  was 
necessary  to  analyze  all  the  minor  sources  of  profit.  It  was 
practically  difficult  to  ascertain  the  profits  from  surrenders  and 
lapses,  and  he  did  not  know  that  it  was  necessary  to  do  it.  If  they 
knew  the  profit  on  mortality  they  could  easily  find  the  product  from 
surplus  interest  and  might  throw  the  rest  into  hotch-pot.  The 
metliod  by  which  Mr.  Searle  had  arrived  at  his  result  was  extremely 
ingenious  :  he  referred  to  the  use  of  the  function  ^.,..     That  function 
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liad,  lie  believed,  been  adoj)ted  Ijefore,  but  it  had  probabh'  not  been  ])ut 
to  any  practical  utility.  On  this  occasion  Mr.  Searle  had  made  a  very 
great  use  of  it.  In  these  days,  when  endowment  assurances  were 
increasing  so  much,  it  was  very  desirable  to  arrive  speedily  at  the 
liability  under  such  benefits  from  year  to  vear  by  some 
approximate  method,  and  this  ol)ject  could  be  achieved  by  the  aid 
of  Mr.  Searle's  plan.  As  to  the  modus  operandi,  Mr.  Searle's 
explanation  was  extremely  lucid,  but  at  the  same  time  it  appeared 
rather  a  laborious  process.  He  thought  the  ordinary  plan  was  quite 
sufficient  for  their  purposes.  Keference  had  been  made  to  a  similar 
method  employed  by  Mr.  T.  G.  C.  Browne,  and  it  would  have  been 
interesting  had  he  explained  this  mode  as  an  addendum  to  tlie 
paper,  for  he  (^Ir.  Wyatt)  had  reason  to  believe  that  it  was 
excellent  and  no  doubt  short. 

Mr.  C.  D.  HiGHAM  said  that  the  author  made  too  much  of  the 
yearly  group  valuation,  and  so  did  other  gentlemen  who  had  not 
tried  it.  With  the  modification  .suggested  by  Mr.  Woolhouse,  which 
he  had  previously  mentioned,  they  would  be  surprised  how  very  easily 
it  could  be  done.  He  had  that  afterno(jn  completed  some  valuation 
figures.  The  total  sum  assured  was  £9,540,910.  The  true 
liability  was  £4,026,535.  The  liability  brought  out  by  the  formula 
was  £4,033,024,  a  difference  of  nearly  -16  pcr-cent,  which  was 
practically  the  same  thing.  Of  course,  if  they  admitted  that  it  was 
no  more  trouble  to  write  up  a  class-book  year  by  year  than  to  make 
out  a  fresh  list  at  the  end  of  the  five  years'  period,  half  their  work 
was  done.  This  short  modification  of  Mr.  Woolhouse's  plan  might 
be  worked  by  almost  any  one,  whereas  it  would  want  verv  skilled 
labour  to  work  the  "in  and  out"  system  of  Mr.  Searle's.  As  to  special 
policies,  he  had  been  accustomed  to  value  them  for  a  period  in  advance. 
He  obtained  the  value  for  five  years  hence  and  interpolated  for  the 
intervening  years.  By  this  means  the  labour  was  nothing  like  so 
great  as  was  generally  thought,  and  the  figures  were  sufficiently 
accurate  for  their  purpose.  The}'  knew  the  jjrofit  made  from 
mortality,  and  that,  of  course,  was  all  that  he  (Mr.  Higham) 
professed  to  ascertain  from  his  own  paper. 

Mr.  F.  Schooling  agreed  with  previous  speakers,  that  to  use 
Mr.  Searle's  scheme  as  a  whole  woiUd  entail  enormous  labour, 
especially  for  companies  doing  a  large  business.  There  was  a 
theoretical  objection  to  applying  the  exact  system  of  book-keeping, 
because  in  place  of  being  able  to  start  upon  actual  facts  they  had  to 
start  at  best  only  upon  an  estimate.  For  the  purj)0se  of  analyzing 
profits,  the  simplest  Avay  was  to  keep  a  series  of  class-books  by  aid  of 
cards  and  obtain  an  annual  valuation.  It  must  be  easier  to  analyze 
the  profits  after  a  valuation  than  before,  becau.se  they  had  all  their 
facts  ready  to  hand.  With  regard  to  kx,  that  function  could 
be  used  in  man}-  ways,  especially,  as  Mr.  Wyatt  had  .said,  with  regard 
to  endowment  assurances.  He  did  not  see  that  they  could  use  the 
book-keeping  portion  as  Mr.  Searle  suggested  in  its  entirety. 

Mr.  J.  A.  Robertson  would  like  to  have  seen  a  statement 
somewhat  analogous  to  what  was  found  in  treatises  on  book-keeping, 
giving  specimen  entries  of  transactions  such  as  occur  in  practice — 
80  many  policies  in  force  at  the  beginning  of  the  year,  so  many 
claims,  surrenders  and   lapses  going  ott",  and  so   much  new  business 
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coming  on  ;  tlien  showing  the  entries  and  the  calculations  required  to 
bring  out  the  reserves  at  the  end  of  the  year  and  an  agreement  of 
these  with  the  results  of  direct  valuation.  The  author  had  enumerated 
the  different  classes  that  could  be  grouped  together,  but  deferred 
assurances  could  not  be  dealt  with  in  the  way  described,  at  least 
during  the  period  of  deferment,  when  there  was  no  current  risk. 
As  to  increasing  and  decreasing  assurances,  he  did  not  exactly  see 
what  provision  had  been  made  for  working  them  in.  The  author 
said  that  the  figures  given  included  ordinary  whole-life  assurances, 
increasing  premiums,  limited  payments,  and  endowment  assurances, 
but  in  another  part  of  the  paper  he  said  it  would  not  be  convenient 
to  mix  endowment  assurances  with  whole-life  policies,  and  that 
meant  another  arrangement.  Whether  he  would  start  yet  another 
class-list  for  limited  payments  he  (Mr.  Robertson)  did  not  know. 
With  regard  to  endowment  assurances,  he  had  tried  grouping  a 
number  of  the  same  present  age,  and  found  that  Mr.  Searle's 
arrangement  gave  very  good  results.  Turning  to  the  methods  of 
dealing  with  special  cases,  he  failed  to  see  any  material  saving  of  labour 
in  the  schedule  given  for  a  joint-life  and  survivor  assurance  where 
it  was  treated  as  if  there  were  three  separate  policies.  The  necessary 
summation  and  subsequent  deduction  were  not  given,  so  that  in  the 
case  of  each  policy  there  would  be  more  work  than  was  shown  there. 
He  had  worked  out  in  full  the  case  given  by  the  author,  valuing  at 
the  end  of  each  year,  and  calculating  the  estimated  strain  by  taking 
the  nearest  single  age,  according  to  the  annuity-value,  and  had 
reproduced  Mr.  Searle's  figures  with,  as  it  seemed  to  him,  a 
considerable  saving  of  labour.  With  regard  to  contingent  policies, 
the  following  demonstration  might  be  found  of  interest : 


,  O'x+n.y+n      f-'px+n.y+n^ 

/■j  (f.v+>i.y+)i —  "  r 


{ 
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In  Mr.  8earle".s  uotatiou  (writing  .<•  +  «.  i/  +  n,  as  the  present  ages) 
the  right-hand  member  of  this  identity  becomes 

+  l-y+„{l  +  ikar+>,)xS      ....       (2) 


and  he  might  have  obtained  the  first  line  in  his  hist  column  by 
dividing  V  by  ^30.60,  and  thus  have  saved  himself  the  trouble  of 
calculating  ^30.60-  The  corresponding  "contribution  to  mortality" 
would  then  have  been  found  by  subtraction.  This  might  also  be 
arrived  at  thus:  the  expression  at  the  head  of  the  second  last  column, 
(Si— Vi)A:,  becomes,  when  s=zo,  — V  x  I;  and  the  result  of  subtract- 
ing this  from  Y^  is  T'(l  + A')  =  Y' x^;~'j.+  „  y+„ .  Expression  (1) 
might  be  re-written 

which  is  exactly  analogous  to  the  well-kown  fonn  for  whole-life 
assurances : 

Px+n  X  «4-iY.i.=  („V.i.  +  7rj.)(  1  +  /)  — J.I-+H, 

but  is  less  traceable  owing  to  the  fact  that  the  probabilities  of 
survivance  and  of  claim  are  not  complementary,  the  events  them- 
selves not  being  mutually  exclusive.  Under  the  head  of  the 
"  modus  operandi ",  the  author  said  that  "  it  ^vill  be  convenient  that 
the  cancelled  policy  book  should  be  a  book  of  alterations  as  well  as 
cancelments,  in  order  that  the  posting  of  the  class-lists  may  be  as 
complete  as  possible."  He  (Mr.  Robertson)  supposed  that  the  best 
way  to  ensure  that  being  done  was  to  make  the  cancelled  policy 
book  a  record  of  signatures,  by  initial  or  otherwise,  to  the  various 
endorsements  on  the  policy.  He  had  found  it  of  very  great  service 
in  getting  out  the  balance  of  the  class-book  every  year,  to  make  up 
first  of  all  the  lists  of  claims,  surrenders,  &c.,  from  the  entries  as 
they  appeared  in  the  class-book,  and  to  agree  those  ^vith  the  separate 
records  of  claims,  surrenders,  &c.  The  premium  account  might  be 
improved  by  grouping  the  premiums  according  to  where  and  when 
they  were  payable,  as  it  would  then  serve  as  the  source  whence  the 
branch  and  agency  debits  might  be  made  up. 

The  Peesidext  (Mr.  A.  Hendriks)  in  proposing  a  vote  of 
thanks  to  the  author,  said  it  had  been  remarked  that  the  paper 
was  a  scientific  one,  but  it  was  also  equally  a  practical  one. 
He  had  read  vnth.  much  attention  the  formulas  contaiuetl  in  the 
paper,  and  thought  that  for  simplicity  and  thoroughly  exhausting  a 
very  difficult  subject,  great  thanks  were  owing  to  Mr.  Searle.  TSTiether 
the  system  was  too  complicated  or  not  to  be  drafted  into  their  every- 
day operations,  it  was  one  which  was  very  interesting  from  a  scientific 
point  of  view,  and  might  lead  later  on  to  Mr.  Searle  finding  possibly 
some  shorter  method.  With  regard  to  the  investigations  into 
mortality,  he  agreed  that  given  the  profits  from  mortality  and 
rate  of  interest  those  really  were  the  two  points  upon  which  they 
ought  to  be  satisfied  and  which  required  most  careful  watching,  but 
the  other  sources  from  which  they  obtained  profit  were  practically  of 
much  smaller  moment.  All  companies  now  met  their  poUcyholders 
fairly  from  the  point  of  surrender-value.     Yery  few  valuable  policies 
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were  allowed  to  lapse,  so  that  they  might  be  justitied  if  they  shrank 
fi'om  so  laborious  a  process  as  that  suggested  by  the  paper  in  order 
to  arrive  at  the  actual  small  percentage  of  profit  derived  from  causes 
outside  the  two  main  sources  of  profit. 

^Ir.  Seakle,  in  reply,  said  he  wished  to  echo  the  expectation  of 
the  President  that  there  was  great  probability  of  further  improvement 
being  made  in  this  matter,  which  would  shorten  some  of  the  processes. 
There  were  some  which  it  seemed  to  him  could  not  be  shortened. 
He  did  not  see  how  they  could  do  anything  without  writing  out  their 
class-lists  or  calculating  the  value  of  the  policies  which  went  off. 
Mr.  llyan  had  suggested  that  by  a  continuous  method,  questions 
relating  to  values  of  lapsed  and  surrendered  policies  did  not  arise,  but 
if  they  were  not  required  for  one  purpose  it  seemed  to  him  that  they 
were  wanted  for  another.  If  the\'  desired  to  know  the  profit  from 
surrenders,  the^-  must  have  the  reserve  values  to  set  against  the  values 
actually  paid.  The  point  where  there  might  be  some  improvement 
was  in  the  question  of  dealing  with  the  year  of  entry  and  the  year  of 
exit.  That  section  contained  some  interesting  investigations.  At 
the  same  time,  he  thought,  the  processes  might  be  very  much 
amended  on  the  lines  that  Mr.  Ryan  had  suggested  in  his 
paper.  With  regard  to  the  premium  book,  he  did  not  see  why 
anyone  should  say  it  was  difficult.  It  was  one  of  the  most  simple 
matters  to  arrange.  The  explanation  might  seem  long,  but  a  new- 
comer in  an  office  could  he  put  upon  that  book,  and  he  would  keep  it 
})erfectly.  He  recommended  the  premium  account  to  be  kept  in 
numerical  order,  not  in  months  or  agencies,  nor  in  any  other  form. 
Mr.  Ryan  had  said  that  he  ought  not  to  have  multiplied  endowment 

assurance  values    by    1  +  „    ^^    allow   for    immediate    payment    of 

claims.  With  regard  to  that,  he  would  call  attention  to  the  sentence 
at  the  end  of  the  first  section  of  the  paper,  in  which  he  stated  that 
he  had  nothing  to  do  with  the  basis  of  valuation.  Whatever  had 
been  used  in  the  valuation  he  had  to  deal  with.  It  was  not  for  him 
to  settle  whether  it  should  be  adoi)ted.  The  question  was,  whether 
the  company  he  was  dealing  with  employed  it.  If  they  did  he  also 
ought  to  use  it.  He  was  very  pleased  that  Mr.  Robertson  had 
thoroughly  tested  his  formulas,  as  Mr.  Robertson  had  had  to  do  with 
the  investigations  in  which  Mr.  Browne  was  chiefly  concerned. 


Contiiiyciil  Reversions,  Reversiunitry  Life  Interests,  and  Life 
Interests  in  Possession.  By  William  Bkockie  Patersox, 
F.F.A.,  A. I. A.,  of  the  Xurwich  Union  Life  Insurance  Society. 

[Read  before  the  Institute,  27  March  1893.] 

J.T  has  been,  I  believe,  considered  an  axiom  that  payment  of 
Life  Assurance  premiums  should  be  made  in  advance,  or  in  other 
words,  that  under  any  sound  system  of  Life  Assurance,  the 
premiums   paid  must  never  be  less  than  the  value  of  the  risk 
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incurred  from  the  outset  upon  the  basis  of  calcuhition  adopted,  and 
this  appears  as  a  fundamental  principle  in  all  the  published 
formulas  for  the  determination  of  the  values  of  any  interests 
involving  Life  Assurance.  The  methods  that  are  described  in  the 
following  pages  necessitate  a  departure  from  the  existing  practice 
in  this  respect,  and  it  is  therefore  essential,  in  the  tirst  place,  to 
justify  so  important  a  change. 

No  difficulty  presents  itself  in  the  calculation  of  premiums 
amply  sufficient  to  recompense  an  office  for  the  risk  it  has  to  run, 
though  these  are  made  payable  only  after  a  fixed  term  of  years, 
or  after  the  failure  of  another  life  than  the  life  insured,  or  on  the 
happening  of  other  contingencies,  and  it  therefore  appears  that  the 
existing  practice  being  so  universal,  is  the  outcome  of  the  absence 
in  ordinary  Life  Insurance  contracts  of  any  security  for  the 
payment  of  the  premiums.  The  presence  of  this  securitv  \vill 
remove  the  necessity  for  payment  in  advance,  and  the  cases  in  which 
this  condition  is  most  likely  to  be  found  occur  in  connection  with 
contingent  reversions,  reversionary  life  interests,  and  life  interests 
in  possession. 

I  propose  to  consider,  from  this  new  standpoint,  the  arrange- 
ments of  premiums  that  would  enable  reversioners  to  insure  to  their 
estates  the  values  of  their  interests  without  outlay  until  their 
reversions  come  into  possession,  the  effect  upon  the  values  of  their 
interests  of  so  arranging  the  payments  of  their  premiums,  and 
lastly,  an  application  of  a  similar  method  of  deferring  premiums 
to  the  case  of  a  life  interest. 

A  reversioner  who  is  entitled  to  a  contingent  reversion,  or  a 
reversionary  life  interest,  and  has  no  wish  to  anticipate  it  in  any 
way,  may  at  the  same  time  have  an  object  in  securing  its  value  to 
his  estate.  He  is  not  likely  to  be  in  a  position  to  pay  an  annual 
premium  sufficient  to  insure  its  full  value,  and  will  probably 
content  himself  with  a  small  insurance,  the  amount  of  which 
bears  no  relation  to  the  loss  his  estate  will  sustain  by  his 
early  death.  By  any  method  now  existing  he  can  only  secure 
the  value  of  his  reversionaiy  interest,  by  borrowing  a  sum 
sufficient  to  commute  the  premiums  during  the  joint  lives  of 
himself  and  the  life  tenant,  and  for  this  advance  he  must  either 
give  a  reversionaiy  charge  upon  his  reversionaiy  interest  and 
insurance  policy,  or  execute  a  mortgage  of  the  same  securities 
for  the  sum  borrowed  and  accumulations  of  interest.  The 
expense  to  which  he  is  put  by  these  methods  is  illustrated  by 
the  examples  on  pages  543  et  seq.,  and  no  one  is  likely  to  see 
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much    inducement    in    the    results   to    insure    the    value   of  his 
interests. 

The  case  might,  however,  be  dealt  with  in  a  way  that  would 
entail  less  expense  if  it  is  admitted  that  an  insurance  can  be  granted 
for  a  premium  or  premiums  payable  only  when  the  reversionary 
interest  conies  into  possession.  To  a  proposer  entitled  to  a  con- 
tingent reversion  an  insurance  might  be  offered,  the  consideration 
for  which  would  be  a  single  premium,  payable  only  in  the  event 
of  the  life  tenant  ])redeceasing  the  reversioner.    The  net  premium 

for  this  insurance  would  be  "— ",  or  .p'-") ^,  or  :^,  the  last 

A,.„         r,.„{y--ra,r,i)         r,.„ 

form  being  the  most  suitable  basis  for  the  calculation  of  the  office 

single  premium.     Care  must  be  taken  to  obtain  a  single  premium 

at  least  as  remunerative  to  the  office  as  an  annual  premium  would 

be,  and  theoretically  this  can  be  accomplished  by  taking  an  office 

annual  premium  for  V\i  and  a  net  premium  at  the  rate  of  interest 

assumed  to  be  realized  for  P,.|, .     An  excess  of  one  per-cent  in  the 

rate  of  interest  employed  in  the  calculation  of  PJ,  over  that  upon 

which  the  office  annual  premium,  P^.,,,  is  based,  would  probably  be 

agreed  upon  as  a  practical  interpretation  of  the  theory,  regard 

being  paid  to  the  fact  that  the  profit  from  this  excess  of  interest 

is  secure  whether  or  not  the  funds  of  the  office  realize  one  per-cent 

more  than  the  rate  upon  which  its  premiums  are  based. 

In  the  following  table  the  single  ])remiums,  payable  only  when 

the  contingent  reversion  comes  into  possession,  are  calculated  on 

the  Carlisle  Table  of   Mortality,  a  3  per-cent  premium  with  a 

loading  of  36-.  and  a  nineteenth  being  employed  in  the  numerator, 

and  a  4  per-cent  net  premium  in  the  denominator. 

Single  Premiums,  payahle  as  described,  for  a  Contingent 
Insurance  of  £100. 


Age  of 
Reversioner 

Age  of  Life  Tenant 

30 

40 

50                60 

70 

20 
30 
40 

50 
60 

£ 

84-5 

123-5 

£ 
55-1 

78-1 
1200 

£                 £ 

35-0             19-0 

47-4             25-2 

69-2              34-1 

116-9              53-1 

111-9 

£ 
10-4 
13-9 
18-1 
25-0 
53-7 

A  proposer  entitled  to  a  reversionary  life  interest  might  be 
offered  an  insurance  under  which  an  annual  premium  would  be 
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payable  during  the  remainder  of  his  life  after  the  death  of  the 
life  tenant,  the  first  payment  falling  due  six  months  after  he 
entered  upon   his    reversionary  life    interest.     This    j)remium    is 

correctly  represented  by  — ^ ~,  which   niav  be  denoted  bv 

Ox  —  Ory 

Qxy^x-  When  office  premiums  arc  being  calculated,  the  rate  of 
interest  in  the  annuities  should  be  considerably  higher  than  the 
rate  on  which  the  office  annual  premium,  P.,.,  is  based,  in  order 
to  secure  a  sufficient  profit  from  excess  interest. 

The  following  specimens  of  annual  premiums,  payable  during 
the  survivance  of  the  reversioner  after  the  death  of  the  life  tenant, 
are  based  on  the  whole-life  premiums  undernotcd,  with  Carlisle 
4i  per-cent  annuities  in  their  conversion. 

Annual  Premiums,  pai/ahle  as  describe  J.  for  a  Wholr-Lifr 
Insurance  of  £100. 


Age  of 
Rever- 
sioner 

Wlinle-Lifc 
Premium 

AoE 

OF  Life 

Tenant 

30 

40 

50 

60 

70 

£    *.    d. 

£ 

s. 

d. 

£    *. 

d. 

£    *. 

d. 

£    s.     d. 

£ 

*. 

d. 

20 

1  12     6 

9 

•2 

5 

6  16 

8 

5     1 

3 

3  10     6 

o 

14 

4 

30 

2     0     0 

12 

18 

5 

9  11 

1 

6  18 

1        4  12      7 

3 

9 

8 

•40 

2  14     6 

15  11 

4 

10  19 

9        6  19     4 

5 

1 

0 

50 

4     0     0 

20  11 

2      12     1  10 

8 

5 

8 

The  advantages  to  the  reversioner  of  the  proposed  arrangements 
of  premiums  can  be  most  clearly  illustrated  by  comparison  of 
numerical  results. 

A  proposer,  aged  30,  entitled  to  a  contingent  reversion  of 
£1,000  on  the  death  of  a  life  tenant,  aged  50,  would,  under 
existing  methods,  borrow  a  sum  sufficient  to  commute  the  annual 
premiums,  ecjual  to  £1,000  Px,,(l +«xy)4=„  or  £178-6,  assuming 
the  office  to  be  content  to  commute  the  premiums  by  a  4  per-cent 
annuity.     In  consideration  of  this  advance  he  would  give  a  charge 

,.  ,     .  .   £1,000  P!.„(l+fl:ri,)4., 

upon   his  reversion   and   nisurance   ot   — ^ r-r<^^ ,    "'*  '     or 

£465*8,  the  reversion  and  insurance  combining  to  make  up  an 
absolute  reversion  on  the  failure  of  the  joint  lives.  When  this 
charge  is  deducted  there  remains  payable  out  of  the  reversion,  if 
the  proposer  survives  the  life  tenant,  or  out  of  the  policy-monevs 

if  he  predecease,  £1,000  / 1-  -^M^-t^^^-  J,  or  £534-:2.      If 

(  1— rf5(l4-0.r./)3i) 
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annuities   at  3^  per-cent  had  been  used  throughout,  the  charge 
woukl  have  been  .€1,000  .  ^''^^  +  ''^^^^   ,  or  £486-6,  and  the  net 

result  to  the  reversioner  or  his  estate,  £1 ,000-^  ^  ~  '^"*^''"  ^  ^^'^^^  '^  "-''"'^'^'^  1 

(       \-d,{l  +  a.ryU       ^ 

or£513-4.    The hist  expression,  l-(P^-.  +  ^a)(l +  «..,) 3^   represents 

the  vakie  of  the  contingent  reversion  divided  by  the  value  of  the 

absolute  reversion  on  the  failure  of  the  joint  lives,  and  suggests 

that  the  net  result  to  the  reversioner  might  have  been  arrived  at 

directly  from  the  consideration  that  the  office,  in  granting  an 

insurance  for  a  reversionary  charge,  was,  in  effect,  converting  the 

contingent  reversion  into  an  absolute  reversion  on  the  failure  of 

the  joint  lives,  of  equal  present  value  on  the  basis  of  calculation 

adopted. 

By  the  new  method  the  amount  of  insurance  required  is  not 

j€1  000 
j61,000  as  above,  but  ' — -  p^   ,  or  £678"4,  the  single  premium  on 

'7/ 

which,  payable  only  when  the  reversion  comes  into  possession,  is 


[  y.l 


£1,000  , 


1- 


,  or  .€32r6.     This  single  ])remium  is  the  only 


P.,i 

deduction  to  be  made  from  the  reversion,  and  the  net  result  to 

P' 


the  reversioner  is,  therefore,  .€1,000 


P,J  €1,000 

1 ^^T7-  V  .  or 


pi    I  ^ "'  f 

^  ^    13    1    I  ^    1- 

-*-  .1-11  -'  A 


pi 

3~1 


equal  to  the  amount  of  the  insurance,  €678"4.  Should  the 
reversioner  predecease  the  life  tenant,  the  whole  amount  of  the 
insurance,  without  deduction,  becomes  part  of  his  estate.  Later 
on  it  will  appear  that  this  result  also  might  have  been  arrived  at 
from  the  consideration  that  the  office  practically  exchanges  an 
absolute  reversion  on  the  faihire  of  the  joint  lives  for  the 
contingent  reversion  in  connection  with  which  the  insurance  is 
effected,  the  amounts  of  the  two  reversions  being  in  the  inverse 
ratio  of  the  present  values. 

If  the  proposer,  aged  30,  were  entitled  to  a  reversionary  life 
interest  of  €100  per  annum  after  a  life  tenant,  aged  50,  he  would, 
under  existing  methods,  borrow  the  present  value  of  the  premiums 
payable  during  the   joint  lives  of   himself   and  the  life   tenant. 
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The  amount   of  insurance  required   to   secure   the  value  of   his 

€100 
reversionary  interest  would  be  „  ,  or  £'1, 179,  and  the  value 

•t^  J    I    "5 

of  the  premiums  durinp:  the  joint  lives,  .€100  -^^--—~p^*,  or 

.€366-0,  again  assuming  the  office  to  commute  the  premiums  by 
a  Carlisle  4  per-cent  annuity.  For  the  advance  of  this  sum  of 
j6366-6   the   reversioner  would    grant  a    reversionary  charge   of 

"     ,  or  £956,  on  the  insurance  at  his  death,  interest 


£100 


l—ds{l+ajry)3X 

to  be  paid  at  the  rate  of  5  ])er-cent  on  the  charge  during  his 
survivancc  after  the  life  tenant.  The  annual  outlay  for  premiums 
and    interest    on    the    reversionaiy    life    interest    coming    into 

possession    would    be    €100    -'      Pj.  Pjr  +  <^5  -,    or 

£100  P^(-  d,(l  +  ary)4     )  r.—  ,    1       • 

T, — r-r-  J  1  +  T      J  /I   ,       v~  f  >  or  £/  yl,  leavmg,  as  a  net  result 

r       p     ( 

to  the  reversioner,  an  annual  income  of  £100     1  —  p — ~-  -  1  + 

^-4i+^|l,whK.h  reducesto^^^  ^l-l^^^^  \ 
or  £24'9,   during  his   survivance  after   the  life  tenant,   and  an 

I                      ^-(^  +  ^-'--'-)^     )              £100 
insurance    of    €100    -        1  T^x  +  d^  -,    or     ^ -5 

{ S^      7  /,'. T c }  01'  €o23,  to  better  his  estate  at 

(  l  —  di{l  +  ajy)3x  J 

his  death. 

"With  3^  per-cent  annuities  throughout,  the  net  results  to  the 

"        ,,         .  „€100r/3     l-(F.,  +  d,)(l  +  a^%i 

reversioner  would  be  an  income  01  =pi r-  x ^ ,  ,.,     ^—^^-', 

P^  +  </5  l-d,{l+a^y)3x 

or  €22-8,  and  an  insurance  01  f^ r  ^  — h iv-r^ \  c, 

or  £480,  to  fall  into  his  estate. 

Under  the  new  methods  the  amount  of  insurance  required  is 

£100 
only  — ^^-p ~z-,  or  £857,  and  the  annual  premium,  payable  when 

f^xy  "x   I   "5 

the    reversionarv    life    interest    has    come    into    possession,    is 

£1 00  n     P 

„   "^^  i'^,  or    £59*2.      This  premium   is   the   only  deduction 

Qry^x-tds 
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from  the  income,  and  the  insurance  is  payable  without  deduction. 
The  net  results  are,  therefore,  an  income  to  the  reversioner  after 

the   death   of  the   life   tenant  of    ^—^ ^j- ,   or  .£40"8,  and  an 

insurance  at  death  or  ^ ^ ,  or  jboo/. 

Insurances  under  which  the  premiums  are  payable  in  either  of 
the  new  ways  proposed  could  only  be  granted  when  a  charge  upon 
the  reversionary  interest  is  given,  and  the  office  is  satisfied  that 
the  payments  are  well  secured.  The  new  methods  would  be 
wholly  inapplicable  when  the  security  offered,  cither  on  account 
of  the  investment  of  the  funds  in  reversion,  the  powers  to  vary 
the  investments,  the  character  of  the  trustees,  or  from  any  other 
cause,  was  not  such  that  the  office  might  with  coniidcnce  lend 
upon  it  if  asked  to  do  so. 

This  class  of  insurance  would  occupy  a  unicjue  position  at 
investigations.  The  risk  under  the  insurance  would  run 
concurrently  with  the  chance  of  receiving  the  single  premiums 
secured  upon  the  contingent  reversion,  and  of  entering  upon  the 
annual  premiums  secured  upon  the  reversionary  life  interest,  and 
it  follows  that  the  values  may  not  always  be  positive.  In  the 
case  of  a  contingent  reversion  when  the  reversioner  and  life  tenant 
are  of  equal  ages  no  values  will  attach  on  a  net  premium  valuation, 
and  a  glance  at  the  table  of  single  premiums  given  above  will 
show  that  in  most  of  the  cases  likely  to  occur  in  practice  a 
negative  value  will  result.  In  the  case  of  a  reversionary  life 
intei'est  negative  values  will  seldom  result  during  the  existence  of 
both  lives,  but  wdien  the  life  tenant  is  dead,  and  the  reversioner 
has  not  attained  the  age  at  which  the  premium  for  an  insurance 
on  his  life  is  at  least  equal  to  the  premium  payable  under  the 
policy,  the  value  will  be  negative.  These  negative  values  would, 
however,  be  legitimate,  the  ])ayment  of  the  premiums  being 
absolutely  secured,  and  a  lapse  being  impossible.  When  a 
surrender  is  proposed  the  office  will  be  in  a  position  to  settle 
upon  what  terms  it  will  release  its  charge  for  the  premiums  on 
being  relieved  from  further  risk  under  the  insurance,  regard  being 
paid  to  the  health  of  the  life  tenant,  and  to  the  securing  of 
whatever  may  be  considered  a  fair  profit  in  the  circumstances. 
In  most  cases  a  payment  would  be  required  from  the  policyholder. 

The  effect  of  arranging  the  ]H-emiums  in  the  ways  indicated 
above  is  to  enhance  materially  the  value  of  contingent  reversions 
and  reversionary  life  interests,  by  a  reduction  of  the  outlay  and  of 
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the  amounts  of  annuity  and  insurance  required.    The  value  of  a 
contingent  reversion  now  represented  by  1  —  (P'.„  +  f/)(l  +^/.,«/)  will 

be  expressed  by  ^tt^^^^^j  arrived  at  as  follows: 


P 


1+     ■' 
^  .III 


For  each  1  +  ,/|  of  the  contingent  reversion  an  insurance  of 

1  is  effected,  the  single  premium  for  which^  as  demonstrated  on 

p> 
page  538,  is  jy^Y-     ^^"ith  this  insurance  effected,  the  value  of  the 

P^ 

contingent  reversion  to  1  +  p'"i  is  equal  to  the  value  of  an  absolute 

A  III 

reversion  of  1  on  the  failure  of  the  joint  lives,  or  l—fl(l+(ir,,), 
and  the  value  of  a  continu-cnt  reversion  to   1    must  therefore  l)e 

1-^/(1  +  ^/...,) 


1  + 


P^ 


The  following  table  gives  a  coni])arison  of  the  values  by  the 
existing  and  the  proposed  methods,  the  premiums  being  those 
mentioned  or  tabulated  above,  and  the  rates  of  interest  in  the 
numerator  being  5  per-cent  for  d,  and  3^  per-cent  for  the 
annuity. 


Values  of 

a  Contingent  Reversion  to  £1,000. 

Age  of 
Rever- 

Age of 

Life  Tenant 

sioner 

30 

40 

50 

60 

70 

£ 

£ 

£ 

£ 

£ 

20   ^ 

Xegative 
112 

94 
176 

218 
270 

400 
424 

568 

578 

By  Jc'llicoe's  inetliod. 
By  proposed  incthod. 

30  [ 

Negative 
111 

69 
170 

197 

260 

382 
412 

552 
566 

I5y  Jellicoe's  uictlunl. 
By  proposed  method. 

40  j 

33 
157 

162 
242 

356 
395 

534 
551 

By  Jellicoe's  method. 
By  proposed  method. 

50  [ 

105 
209 

307 
360 

505 
527 

By  Jellicoe's  method. 
By  proposed  method. 

60  J 

215 
290 

414 
452 

By  Jellicoe's  method. 
By  proposed  method. 

30  j 

163 
195 

250 
273 

396 

408 

542 
547 

By  Sprague's  method  )  G%  for  d  ai 
By  iiroposed  method  ("theanuuity- 

a  fui 

ahu 

In  further  illustration  we  may  take  the  case  of  a  reversioner 
aged  30  entitled  to  a  contingent  reversion  of  £1,000  on  the  death 

2  N  2 
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of  a  life  tenant  aged  50^  and  show  how  a  transaction  would  work 
out. 

The  amount  paid  to  the  vendor  is       .  .     .£260 

The  cost  of  an  annuity  of  .€33.  65.,  to  pay 

interest  at  5  per-cent  on  outlay      .  .        386 

The  total  outlay  is  .     J^  (which  equals 

The  amount  of  the  insurance  required  is   £678*4 
The  single  premium^  payable  only  on  the 
reversion  coming  into  possession,  is    .      321*6  (£678*4  x  •474) 

Together  .     £1,000* 


I  have  selected  the  following  four  formulas  for  the  value 
of  a  reversionary  life  interest,  all  of  which  are  published  in 
Mr.  Sprague's  paper  on  the  subject,  printed  in  the  Journal  of 
the  Institute  of  Actuaries  of  April  1888,  to  which  to  apply  the 
proposed  methods. 

/;  i    ^       n^n  \  \   y- ( l:zi£±Ml±f£i6 1 
^^^  1  v+d, "  ^^  +  "^^"^  I '  ^'^  \ vTd, 1 ' 


v,-lv 


V  +  d, 


^     -a     .andn       1  .  ^  f  1 -(P  +  ^?o)(l +^..,)e 

—  (ixyZ\)  dnu 


in  all  of  which  an  annual  premium  is  assumed  to  be  payable  from 
the  outset. 

The  premium  payable  during  the  survivance  of  x  after  y,  the 
first  payment  being  due  six  months  after  the  death  of  y,  has  been 

shown  to  be  correctly  represented  by  —^ —,  or  aj^yV^,  and 

this    premium   is  to  be  substituted   for    Pa-   in    the  above.      In 

the    formula    -/v^  ]  p  ■  j  ~  (1  +  a.ry)3\  \    the    unity,    into    which 

(1  +  fl,.,/)   is  multiplied,  consists  of   two  parts,  the  premium  on 
the  insurance,  and  interest,  represented  by  d,  in  the  proportions 

V  d 

of   „ i  and   f^ ,.      When    the    premium    during    the    joint 

lives  is   eliminated,  the  formula   may  be  written  v/t's  \  ^ j  — 

^5        /I     ,     _      N         )  _  AT     (    ^-d,{l+aryU\  n  p 

p  ,  ^  vA -r«.ri/J3^  ,- 5    or     vt'5|  p  ,    I \)    ^"^^    as     i^ 
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becomes    aj-^Pj,   the   value   of   the    reversionary   life    interest    is 

Similarly  the  formula  v/^e  -  ^^ — p  ''    '^^  I-  will  become 

The  next  formula  has  to  undergo  some  change  in  appearance 

-I' 

when    the    altered    conditions    are    applied.        ,, — -z t'ay3i  = 


p-p^  -  (1  4-  firxi/)3i-  +  ^-^  - 


^xys;- 


approximately.     This,  when  the 


premium  during  the  joint  lives  is  nil,  becomes  ^ ^^  + 


o 


^■ry3\ 


2 

In  the  fourth  lormula,  (1  —  f,  05)  -, ^^ — p      ,  ^^  ■ ,  r  in 

the  numerator  again  represents  the  premium  payable  during  the 
joint  lives,  and  the  formula,  when  that  premium  is  nil^  becomes 


1        il-d^l+a^y)s) 


(      Oj^yV^  +  d-,     j 


The  following   table   gives    the   values  by   the    tirst    pair    of 
formulas  with  the  premiums  already  tabulated. 


Values  of  a  Reversionary  Life  Lnterest  of  £100  per  annum. 


Age  of 
Rever- 
sioner 

Age  of  Life  Tesaxt 

1 

30 

40            50 

60 

70 

1 

20  \ 

30  f 

£ 

Negative 
145 

Negative 
136 

£             £ 

40           224 
2.30           361 

15           180 
207           321 

Negative  -       93 
165           254 

Negative 
175 

£ 
513 
594 

452 
536 

339 
441 

194 
319 

£ 

787 
833 

714 
763 

588 
648 

415 
493 

By  existing  method. 
By  proposed  method. 

By  existing  method.      ! 
By  proposed  method. 

By  existing  method. 
By  pro^wsetl  method. 

By  existing  method. 
By  proposed  method. 

The  values  by  all  the  formulas  are  set  out  below  in  the  order 
in  which  the  formulas  appear  above  for  the  case  of  a  reversioner 
aged  30  and  a  life  tenant  aged  50. 
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By  existing  methods,  £180,  £275,  £171,  and  £276. 
By  proposed  methods,  £321,  £335,  £313,  and  £337. 
This   case,  on   the  first  formula    hy  the    proposed    methods, 
would  work  out  as  follows : 

The  amount  paid  to  the  vendor  is  .  .     £321 

The  cost  of  an  annuity  of  £39.   176.,  to  pay 

interest  at  5  per-cent  on  the  outlay,  is         .        476 

The  total  outlay  is  .     £797 

£100 
The  amount  of  insurance  effected  is      ^.^ ,->  or  £857,  and 

this,  multiplied  by  v/v,  equals  the  outlay,  '/v  appearing  as  a 
result  of  the  formula  employed. 

Various  arrangements  of  premiums,  dependent  upon  the 
condition  that  security  for  payment  is  obtained,  might  be  made 
in  connection  with  reversionary  life  interests  with  much  less 
sweeping  departure  from  existing  practice.  The  first  to  occur  to 
one  is  that  of  charging  the  premium  for  a  survivorship  insurance 
during  the  joint  lives,  and  the  whole-life  premium  at  the  age  next 
birthday  of  the  reversioner  at  the  death  of  the  life  tenant  for  the 
remainder  of  the  reversioner's  life.  This  arrangement,  it  will  be 
seen,  is  practically  independent  of  the  condition  referred  to,  but 
is  open  to  the  serious  objection  that  the  premiums  after  the 
failure  of  the  joint  lives  could  not  be  fixed  at  the  outset.  To 
obviate  this  we  must  fall  back  upon  the  security  for  payment  of 
premiums,  and,  with  its  hel]),  fix  a  j)remium  at  the  outset  which 
will  be  equally  j)rofitable  to  the  insuring  office.  The  value  of  the 
equal  ])reniiums  for  the  whole  of  life  is  l\i.{l  +  ax),  and,  deducting 
from  this  the  value  of  the  payments  of  P',,  during  the  joint  lives, 
we  have  Pj;(l +fl.^.)  — P^,.„(l +Oi.^),  to  be  met  by  premiums  payable 
during  the  survivancc  of  a;  after  y.  The  survivorship  annuity  is 
(ix  —  (i.vy,  and  the  annual  premium  payable  after  the  death  of  y 

IS  therefore  ^-'^+"-'-^''''1  +  ''-"'. 

In  the  calculation  of  this  premium  annuity-values  at  a  high 
rate  of  interest  should  again  be  adopted,  in  order  to  secure  at 
least  as  much  profit  from  interest  as  on  an  ordinary  annual 
premium  basis.  A  fair  result  would,  I  think,  be  obtained  by  the 
employment  of  Carlisle  4^  per-cent  annuities,  with  the  same 
annual  premiums  for  1\.  and  P^.^  as  before.  Taking,  as  an 
example,  the  case  we  have  made  use  of  throughout  of  a  reversioner 
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aged  30,  and  a  life  tenant  aged  50,  we  find  that  un  the  above 
basis  the  premium  payable  during  the  joint  lives  is  .€1.  Ss.  \0d. 
))er-cent,  and  the  premium  payable  after  the  death  of  the  life 
tenant,  .€3.  7s.  od.  per-cent.     Substituting  these  premiums  in  the 

tornuila  Vv  < ^i^~7  i ^^-^  c ,  the  premmm  of  tl.  8.?.  lOrf. 

(  1  +05  ' 

per-cent  in  the  numerator,  and  the  premium  of  j63.  7s.  od.  per-cent 

in  the  denominator,  as  we  have  already  seen  we  are  entitled  to  do, 

the  value  of  a  reversionary  life  interest  of  £100  per  annum  is 

found  to  be   €236  against  _€180  by  the  existing  method,  and 

j6321  by  the  method  proposed  in  the  j)receding  pages. 

It  does  not  reqviire  proof,  because  it  is  evident,  that  the 
smaller  the  premium  charged  during  the  joint  lives  the  higher 
will  be  the  value  of  the  reversionary  life  interest,  and  it  is  my 
contention  that  though  the  departure  from  existing  practice  is 
greater  the  smaller  we  make  that  premium,  and  greatest  when  we 
eliminate  it  altogether,  there  is  nothing  unsound  in  the  character 
of  the  departure,  and  nothing  in  the  nature  of  the  proposed 
methods  to  prevent  their  introduction  into  practice. 

The  insurance  in  connection  with  a  life  interest  in  possession 
is,  in  natural  course,  effected  by  an  annual  premium  payable  in 
advance,  and,  before  describing  the  application  of  a  deferred 
premium  to  this  case,  I  may  say  that  I  do  not  attach  to  it  much 
practical  value,  and  have  added  it  merely  to  include  the  third 
interest  directly  dependent  upon  life  insurance  with  which  Life 
Offices  are  in  the  habit  of  dealing. 

The  first  n  payments  of  the  life  interest  might  be  a])])lied 
wholly  in  payment  of  interest  and  in  repayment  of  the  advance 
or  purchase  price,  and,  to  cover  the  balance  outstanding  in  each 
year  until  the  repayment  was  accomplished,  a  temporary  decreasing 
insurance  would  be  effected,  the  premiums  under  which  would  be 
payable  only  after  the  insurance  had  expired.  The  purchase  price 
or  advance  being  repayable  in  n  years,  it  follows  that  its  amount 
is  a-;i!,  and  that  the  repayments  in  the  first,  second,  and  third,  &c., 
years  will  be  u",  t-""',  r'*~^,&c.,  respectively.  Neglecting  interest 
in  the  year  of  death,  the  insurance  required  will  be  07,  at  the 
outset,  and  will  diminish  by  v'^  at  the  end  of  the  first  year,  t"~' 
at  the  end  of  the  second  year,  v"~^  at  the  end  of  the  third  year, 
and  so  on,  until  its  extinction  at  the  end  of  n  years,  when  the 
whole  purchase  price  or  advance  has  been  repaid.  Interest  on  the 
amount  outstanding  for  the  portion  of  the  year  of  death  elapsed 
before  payment  of  the  policy-moneys  must  also  be  insured,  half  a 
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year's  interest  on  the  average  with  immediate  payment  of  claim^ 
or  a  year's  interest  if  we  assume  payment  to  be  made  at  the  end 
of  the  year  of  death.  On  this  latter  assumption  the  annual 
prennum,  commencing  with  a  payment  one  year  after  the  expiry 
of  the  insurance^  may  be  represented  by 

(1  +  i) .;  r"  A^  + 1;»-'  A^  +  .  .  .  +  v\k^  \ 

1 l_2 I  n      ' 

Ox—  dx  ' 

or      i ^^; 

Ox—  ax 

an  insurance  for  one  year  only  being  required  in  respect  of  f", 
the  repayment  at  the  end  of  the  first  year;  for  two  years  only  of 
i/""~',  the  repayment  at  the  end  of  the  second  year^  and  so  on. 
The  value  of  the  life  interest  may  be  determined  by  equating  the 
expression  for  the  premium  to  unity  and  finding  the  value  of  n  in 
the  equation  by  trials  the  remainder  of  the  life  interest  after  the 
expiry  of  n  years  being  available  in  its  entirety  for  the  payment 
of  the  premiums.  I  have  calculated  the  values  for  ages  30,  40, 
and  50  on  the  H^^  Table,  assuming  3^  per-cent  premiums  with  a 
loading  of  15  per-cent,  4^  per-cent  annuities,  and  4^  per-cent  as 
the  return  on  the  investment.  The  results  are  15687,  13'941, 
and  11  "61 7  respectively. 

The  calculation  is  a  laborious  one,  but  a  table  of  values  at 
every  age  may  readily  be  made  up  from  accurate  calculations  at  a 
few  ages.  The  values  given  above  are  respectively  6'2  ])er-cent, 
7*2  per-cent,  and  8"2  per-cent  in  excess  of  the  ordinary  values  on 
the  basis  of  H-^"^  3|  per-cent  premiums  with  a  loading  of  15  per- 
cent, and  it  may  fairly  be  assumed  that  for  other  ages  the  results 
would  not  be  very  dissimilar.  In  these  examples  n  is  not  an 
integer,  and  if  a  decreasing  temporary  insurance  were  ever  to  be 
effected  in  connection  with  a  life  interest,  it  would  be  necessary,  I 
think,  to  take  the  integral  value  of  n  next  lower  as  the  basis  of 
the  arrangement. 

A  very  much  simpler  formula  for  the  premium  on  the  temporary 
decreasing  insurance  can  be  obtained,  though,  as  it  is  not  based 
on  an  office  annual  jiremium,  it  would  not  be  easy  to  fix  the 
loading  that  should  be  added  with  a  view  to  securing  profit  from 
interest,  unless  in  the  first  instance  some  examples  had  been 
calculated  by  the  formula  already  given.  Neglecting  the  interest 
to  be  insured  in  the  year  of  death,  the  insurance  required  in  the 
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first  year  is  fl,i|,  iii  the  second  fl„_i|,  iu  the  third  «,Tr^ ,  iiud  so  on, 
and  the  present  vahic  of  the  total  insurance  is  therefore 

«rt'|Aa;  +  a;rri   ^ Aj..+  i  +  ff;i--2  —. |Aar  +  2+   •   •   • 

I  1  'x      '  1  'x-      I  1 


tx  1 


or,  in  commutation  symbols, 

g^|Cj.-  +  g;r^|Cj-+i +  0,7^^0- .1,2+ a\\>x+n-\ 

\ ^»t 

But  ffjTl  is  equal  to  — ; — ,  and  we  can  therefore  break  up  the 

numerator  into  two  parts,  and  obtain 

(C^-  +  Cx4-i  +  Cx-+2  +  .  .  .  +  C,.^,,_,)-(r"C^.  +  r»-'C,.+i  +  r"-'^C^+2+  .  .  •  -\-vCx^n-^) 

i^x 
which,  if  the  same  rate  of  interest  is  employed  throughout,  and 
for  Cx  in  the  second  portion  of  the  formula  we  write  v^dj.,  can  be 
converted  into 

The  annual  premium,  beginning  with  a  payment  at  the  end 
of  n-\-\  years,  will  be  represented  on  this  basis  by 

'^■^x+n 

The  values  of  the  life  interests  at  ages  30,  40  and  50  given 
above,  are  equal  to  the  values  of  annuities-certain  for  27*81, 
22-43,  and  16-81  years.  Taking  them  at  27,  22  and  16  years 
respectively,  the  deferred  premiums  calculated  accurately  by  the 
first  formula  are  respectively  -882,  '917  and  -820.  The  net 
premiums  by  the  formula  last  stated  are  respectively  "710,  '723 
and  -626,  which,  wdth  a  loading  of  30  per-cent,  become  respectively 
-923,  -940  and  -814,  so  that  it  might  be  accepted  that  with  double 
the  loading  (30  per-cent  against  15  per-cent)  that  would  be 
imposed  on  an  ordinary  whole-life  premium,  the  results  would  be 
satisfactory  so  far  as  profit  on  the  insurance  is  concerned.  Had 
5  per-cent  been  employed  throughout  in  place  of  4^  per-cent,  the 
net  premiums  by  the  last  formula  would  have  been  '777,  -781 
and    "666    respectively,    rates    appreciably    larger    than    the    4i 
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))er-cciit  results^  and  that  in  spite  of  the  purchase  price  or 
athance,  and  consequently  the  insurance,  being  smaller.  This 
is  a  result  of  the  premiums  being  deferred  until  after  the  risk  has 
been  run,  the  interest  on  that  account  acting  on  a  sum  owing  by 
the  policyholder  to  the  office,  and  not  as  in  ordinary  insurance 
contracts  on  a  sum  owing  by  th(i  office  to  the  policyholder. 


Discussion. 

Mr.  H.  W.  Maklt  said  that  there  was  something  novel  and 
ingenious  about  the  paper  under  discussion.  It  seemed  that  the 
object  had  been  in  some  manner  to  increase  the  price  to  be  offered 
for  reversionary  charges.  The  shortest  way  to  do  that  would  be  to 
reduce  the  rate  of  interest  in  the  usual  formulas;  but  no  matter  in 
what  way  the  formula  was  produced,  if  the  price  was  increased  the 
return  must  necessaril}'  be  less.  The  author  endeavoured  to  arrive 
at  this  result  in  another  way,  so  that  the  purchaser  should  still  have 
the  same  return  for  his  investment,  but  the  loss,  if  any,  should  fall 
on  the  office  that  insured  the  risk.  He  divided  the  reversion  into  two 
parts,  and  assigned  to  them  totally  different  values;  consequently, 
although  the  formulas  were  extremely  ingenious,  they  were  not 
homogeneous.  The  probability  would  be  that  if  an  office  was 
prepared  to  purchase  one  portion  of  the  reversion  at  one  price,  it 
would  also  be  prepared  to  purchase  the  other  portion  on  the  same 
terms.  In  that  case  they  would  have  the  very  simple  formula  that 
the  value  of  a  contingent  reversion  to  x  at  the  death  of  i/  would  be 
the  single  premium  for  the  assurance  of  a  sum  on  the  death  of  y  in 
the  lifetime  of  x  calculated  at  -1  per-cent  interest.  Thus,  if  they 
called  It  the  "reversion",  Mr.  Paterson  divided  11  into  two  parts,  M 
and  N,  so  that  the  price  given  for  N  should  be  the  single  premium 
to  insure  the  sum  M  in  the  event  of  x  dying  in  the  lifetime  of  y. 
He  then  said  that  if  he  could  find  an  office  that  was  willing  to 
purchase  N  at  the  price  of 

N.  Aj.^  Ji  per-cent 

he  would  purchase  the  reversion  to  M  and  the  insurance  to  M  effected 
by  the  sum  given  for  N  at  the  price  of 

but  it  had  not  occurred  to   him   that  if  an   office  were  willing  to 
purchase  N  at  the  price, 

N.A^J  ^  per-cent, 

it  would  also  be  willing  to  purchase  M  at  the  price  uf 

M .  A;cJ  4>  per-cent. 
The  value  of  the  whole  reversion  to  II  would  then  be 

R  .  A  ^  4  per-cent. 
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If  contingent  reversions  were  as  numerous  as  ordinary  policies  of  life 
assurance,  the  offices  might  be  willing  to  purchase  them  at  something 
like  that  price,  but  while  the  risks  were,  as  a  rule,  very  heavy  and  the 
numbers  very  small,  the  offices  must  make  ample  provision  against 
adverse  contingencies,  so  that  he  did  not  think  that  the  author  would 
find  any  office  willing  to  purchase  any  portion  of  the  reversion  at  the 
price  he  assumed  in  his  formula.  There  was  something,  however,  in 
the  suggestion  that  an  office  able  to  take  the  whole  risk  of  M,  might 
say  that  in  consideration  of  getting  the  whole  transaction  they  would 
set  up  a  policy  on  the  terms  suggested  by  the  author.  These 
transactions  very  often  ran  into  large  Kgures  ;  and  when  re-insurances 
had  to  be  effected  he  could  not  think  that  any  office  would  be  willing 
to  grant  a  policy  on  the  terms  proposed. 

Mr.  A.  F.  BcREiDGE  said  that  passing  to  some  of  the  difficulties 
in  connection  with  Mr.  Patersou's  method,  the  gist  of  the  argument 
was  that  by  this  means  they  could  bring  out  superior  values  for  a 
contingent  reversion.  He  contrasted  the  author's  value  with  other 
figures  brought  out  by  Jellicoe's  formula.  Mr.  Sprague  in  his  formula 
(vol.  xiv,  J).  424)  commuted  the  discount  and  annuity  on  joint  lives 
at  G  per-cent,  and  working  out  the  example  given  by  Mr.  Paterson 
by  Mr.  Sprague's  formula,  the  result  would  be  found,  under  an  ordinary 
policy,  very  close  to  Mr.  Paterson's  tigures.  But  Mr.  Paterson 
would  say  that  if  he  used  Mr.  Sprague's  formula  in  his  kind  of 
policy,  his  value  also  would  rise  still  more.  The  difficulty  was  that 
with  an  office  buying  a  contingent  reversion  of  £1,000,  the  policy  set 
up  by  this  method  was  only  £678.  It,  therefore,  appeared  that  they 
did  not  cover  the  loss  which  might  be  made  on  the  reversion  ;  in  other 
words,  the  premium  account  was  starved  at  the  exjjense  of  the  profit 
on  reversion  account.  It  might  be  replied  that  that  was  a  matter  of 
no  consequence  outside  the  office  ;  it  was  simply  a  matter  between  the 
office  as  an  insurance  and  investment  office,  provided  the  office 
retained  the  whole  of  the  assurance.  These  matters,  however,  often 
ran  to  verv  large  figures.  Supposing,  for  instance,  the  reversion  was 
£80,000,  and  that  the  office  retained  £10,000  of  the  insm-ance  and 
re-assured  £70,000, — then  one  of  three  things  would  hapi)en. 
Supposing  the  life  tenant  died  earh',  the  investing  office  would  have 
undertaken  to  pav  the  re-assuring  offices  a  much  higher  premiimi 
than  was  necessary,  owing  to  the  manner  in  which  the  premium  was 
calculated.  In  the  second  possible  case,  supposing  the  joint  lives 
endured  for  a  longer  period  than  the  expectation  showed  them,  the 
policy  would  be  unprofitable,  and  to  that  extent  the  re-assuring  offices, 
which  had  no  shai'e  in  any  possible  profit  which  might  arise,  would 
incur  considerable  loss  from  the  very  peculiar  form  of  policy  which 
had  been  set  up.  There  was  vet  a  third  case — namely,  where  the 
reversioner  predeceased  the  life  tenant,  and  in  that  case  policies, 
unprofitable  in  the  second  case,  would  be  still  more  unprofitable, 
because  there  was  no  ^^remium  whatever  payable.  Therefore  they 
had  the  offices  who  bore  the  burden  of  the  major  portion  of  the 
assurance  standing  the  greatest  possibility  of  a  large  loss,  since  life 
tenants  like  the  annuitant  were  not,  as  a  rule,  people  who  died  at  an 
early  date.  In  dealing  with  large  transactions,  it  was  necessary  to 
observe  perfect  comity  between  the  offices  entering  into  them,  which 
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could  hardly  exist  if  it  was  known  or  suspected  that  the  purchasing 
office  might  make  a  profit,  whereas,  owing  to  this  unusual  form  of 
policy  the  re-assuring  offices  stood  a  greater  chance  than  the}'  did  of 
making  a  loss.  He  reminded  the  Institute  of  the  practical  difficulties 
which  sometimes  surrounded  transactions  with  contingent  reversions. 
In  the  case  of  a  charge  under  a  hase  fee,  for  instance,  when  the  tenant 
for  life  died,  it  became  necessary  to  produce  the  reversioner  and  to 
complete  the  security  by  obtaining  his  personal  signature  to  the 
disentailing  deed.  It  had  been  held  that  that  could  be  done  by 
power  of  attorney,  but  the  balance  of  the  best  legal  opinion  was  that 
the  signature  of  the  disentailing  deed  was  a  purely  personal  matter. 
The  reversioner  was  not  a  person  upon  whom  they  could  always 
lay  their  hand,  and  it  might  be  that,  having  stripped  himself  of 
every  interest  in  his  reversion,  he  had  left  the  country.  He  cited  the 
instance  of  a  reversioner  who  had  executed  a  deed  in  favour  of  a 
certain  office,  and  when  the  tenant  for  life  died  was  found  in  prison. 
When  the  deed  was  presented  for  his  signature  he  feigned  inability 
to  sign.  Ultimately  he  went  out  of  his  mind.  Happily  for  the  office 
he  was  not  a  convict  (in  which  case  he  would  have  been  legally 
disqualified  from  signing),  but  was  onlj'  a  misdemeanant,  and  there- 
fore the  court  instructed  that  the  deed  should  be  signed  on  his  behalf. 
That  was  a  practical  instance  of  the  difficulties  that  arose  and  of 
the  necessity  for  preserving  a  good  feeling  between  the  offices,  for 
all  the  time  that  these  negotiations  were  going  on,  the  policy  was 
running  off,  and  if  the  deed  had  not  been  signed  within  a  year  or 
eighteen  months  subsequent  to  the  death,  the  securit}^  would  have 
been  in  jeopardy.  In  another  case,  when  the  life  tenant  died,  the 
reversioner,  who  had  parted  with  all  interest  in  his  reversion,  was 
literally  a  beggar  in  America.  He  got  into  the  hands  of  a  financier, 
who,  knowing  that  his  signature  was  of  some  value,  insisted  on  certain 
terms  before  his  signature  could  be  obtained.  This  showed  that  these 
questions  involved  some  of  the  most  complicated  and  difficult 
oijerations  with  which  they  were  concerned. 

Mr.  R.  P.  Haedt  said  that  instead  of  recognizing  that  there  had 
been  a  rise  in  the  market  value  of  reversions,  all  their  formulas  and 
endeavours  were  merely  a  silent  recognition  of  that  fact,  and  an 
attempt  to  cover  it  with  a  scientific  justification.  The  subject  now 
came  before  them  under  quite  a  novel  aspect.  It  exhibited  great 
ingenuity;  but  it  seemed  that  it  contained  a  fallacy,  as  shown  by  the 
following  formula: 

A^ 

whence  P=  — ^, 

He  could  understand  that  the  values  came  out  higher,  because  they 
had  left  a  large  portion  of  the  interest  uncovered,  and  had  made  the 
seller  a  present  of  that  which  they  had  been  im]>rudent  enough  to 
reject  themselves.  Under  those  circumstances  while  Mr.  Paterson's 
formula  mi^ht  be  applied  to  a  certain  number  of  limited  cases,  still 
for  the  majority  of  such  transactions  they  must  fall  back  upon  the 
older  and  sounder  methods. 
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Mr.  G.  KiKG  said  the  object  of  the  paper  seemed  to  be  to  produce 
larger  prices  for  reversions,  not  with  the  object  of  reducing  the  profit  of 
the  company,  but  by  saving  insurance.  In  that,  however,  the  author 
did  not  succeed.  He  called  Mr.  Jellicoe's  formula  the  existing  formula, 
and  showed  that  that  involved,  according  to  his  views,  larger 
insurances  tbau  those  by  the  new  method,  but  on  analysis  it  really 
was  not  so.  It  could  be  shown  that  by  reducing  the  existing  formula, 
as  Mr.  Patei*son  called  it.  in  one  sense  the  policies  need  not  be  so 
large  as  the  whole  of  the  reversion.  Mr.  Paterson  adduced  the 
example  of  a  man  wishing  to  cover  a  contingent  reversion  which  he 
possessed,  so  that  the  estate  might  not  lose  in  the  event  of  his  dying 
before  the  life  tenant.  After  all,  the  principles  involved  were  identical 
with  those  where  an  office  purchased  a  reversion,  and  it  was  easier  to 
retain  the  primitive  idea.  If  by  A  we  represent  the  single  premium 
for  a  contingent  assurance,  and  by  A'  the  value  of  a  contingent 
reversion,  and  by  C  the  charge  to  be  given  by  a  reversioner  in  order 
to  secure  a  policy  to  cover  the  balance  of  his  reversion;  then  1  — C  is 
the  amount  of  policy  to  be  effected,  for  which  the  single  premium  is 
A(l  — C),  and  the  charge  in  respect  thereof  is 

A.(l-C) 
Ai        ' 
which  is  equal  to  C ;  whence 

A 


C  = 


A  +  Ai 


So  far  as  the  reversioner  is  concerned,  the  amount  of  policy  to  be 
effected  is,  therefore,  1  — C,  and  not  the  whole  amount  in  reversion, 
and  here  the  old  formula  agrees  exactly  with  that  of  Mr.  Paterson. 
The  office  might  set  up  a  policy  in  its  books  to  cover  the  reversionarv 
charge  of  C,  but  that  had  nothing  to  do  w^th  the  reversioner.  Under 
Mr.  Paterson's  methods  exactly  the  same  thing  applied.  The  office 
had  to  pay  a  policy  of  the  amount  insured  by  Mr.  Paterson's  methotl. 
but  if  the  claim  ever  became  payable  it  was  under  a  further  liabilitv 
for  the  premium  which  it  would  lose,  and,  as  a  matter  of  fact,  the  two 
together  were  exactly  the  amount  in  reversion.  In  the  "  existing 
formula  "  the  amounts  to  be  insured  on  behalf  of  the  revei*sioner  and 
on  behalf  of  the  company  came  to  the  same  amount.  The  two 
formulas,  so  far  as  theory  was  concerned,  were  absolutely  identical. 
The  virtue  of  Mr.  Paterson's  method  was  in  the  loading,  and  the 
i-eason  why  he  produced  a  larger  value  was  simply  that  he  loaded  his 
premiums  less.  It  was  not  an  object  to  be  aimed  at  to  increase  the 
prices  of  reversions  simply  by  diminishing  the  loading  on  their 
premiums. 

Mr.  W.  KiXG  said  the  paper  contemplated  only  certain 
"  secured  "  contingent  reversions,  in  which  the  author's  plan  could 
be  carried  out,  and  its  scope  would  necessarily  be  limited.  The 
purchaser  of  a  contingent  reversionary  interest,  in  order  to  make  it 
an  investment,  must  secure  by  assurance  the  full  amount  of  the 
interest  he  purchased,  just  as  a  reversionary  company  had  to  do.  The 
paper  proposed  to  assure  only  a  portion  of  this  amount,  so  that  the 
purchaser  would  buy  a  part  of  the  contingent  reversion  Avithout  any 
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assurance.  At  the  present  time,  if  a  man  wished  to  sell  a  contingent 
reversion,  they  could  offer  him  a  certain  price,  and  beyond  that  they 
would  have  to  pay  a  certain  premium  down.  According  to  the 
proposal  made  by  Mr.  Paterson,  there  would  be  no  occasion  to  pay 
the  premium  down,  but  instead  a  larger  sum  was  to  be  secured, 
payable  when  the  reversion  came  in.  Supposing  the  reversioner  did 
not  die,  then  they  got  the  contingent  reversion  without  paying 
anything  for  premium,  unless  it  was  secured;  and  if  it  was  to  be 
secured  the  dift'erence  was  nothing  from  the  present  system,  except 
that  the  reversionary  societj'  kej^t  the  premium  in  its  pocket  with 
interest,  and  paid  it  at  the  end  ;  whereas,  under  the  present 
system,  it  simply  paid  the  premium  necessary  to  secure  the 
reversion  to  start  with.  It,  therefore,  seemed  to  him  that,  where 
the  premium  was  secured,  it  could  make  no  difference  except  the 
slight  difference  that  might  be  made  between  the  rate  of  interest  at 
which  the  reversionary  company  accumulated  its  funds  and  the  rate 
at  which  the  insurance  company  accumulated  theirs. 

Mr.  S.  Gr.  Wabner  said  that  the  true  way  of  looking  at  the 
suggested  method  of  dealing  with  contingent  reversions  was  that 
two  purchases  were  made.  The  contingent  reversion  was  purchased, 
and  then  the  single  premium  for  the  necessarj'  insurance,  which 
otherwise  would  be  taken  by  the  office,  was  it.><elf  re-invested  in  the 
purchase  of  a  further  reversionary  charge,  and  that  investment 
charge  was  unprotected  by  insui'ance.  Separate  investments  were 
thus  made  by  the  office,  one  at  5  per-cent  and  the  other  at 
4-  per-cent,  and  one  essential  point  of  controversy  was,  were  they  to 
enter  into  contingent  reversionary  transactions  at  a  rate  of  interest 
of  4  per-cent  ?  It  was  of  no  use  to  contend  that  this  was 
only  a  question  of  taking  a  premium  at  the  end  instead  of  the 
beginning  of  the  transaction.  It  was  an  investment  of  premiums, 
and  the  whole  of  their  business  lay  in  investing  pi'emiums.  The 
premium  was,  according  to  the  author's  suggestion,  re-invested  in 
the  purchase  of  a  contingent  reversionary  charge  at  4  per-cent. 
That  was  the  reason  why  the  better  prices  came  out.  The 
investment  was  split  into  two  parts,  one  at  4  per-cent  and  uncovered 
by  insurance,  and  the  other  at  5  per-cent,  and  it  was  thus  that  they 
were  enabled  to  offi?r  better  terms  than  before.  In  the  case  of  the 
reversionary  life  interest  the  same  element  occurred  again,  only  in  a 
more  subtle  form.  There  they  were  asked  to  buy  a  reversionary 
annuity  of  a  surplus  premium  of  such  an  amount  as  would  enable 
them  to  forego  present  premiums,  at  4i^  per-cent.  But  this  rate 
affected  the  premium  throughout  the  whole  transaction,  and  in  a 
reversionary  life  interest  the  premium  was  a  very  important  element. 
In  considering  reversionary  life  interests  thej*  were  dealing  with 
very  large  figures,  and  a  slight  manipulation  of  the  mathematical 
formulas  would  make  a  startling  difference  in  the  result.  He  failed 
to  see  the  logic  of  Mr.  Paterson's  manipulation  of  Mr.  Sprague's 
formulas.  They  must  agree  that  the  primary  assumption  involved 
therein  was  that  the  money  employed  in  this  ti'ansaction  was 
improved  at  rates  of  interest  not  lower  than  5  per-cent  in  possession 
and  6  per-cent  in  reversion.  Here,  however,  there  was  a  proposal  to 
invest  the  premiums,  whether  in  possession  or  reversion,  at  4v^  per- 
cent.    That  seemed  to  vitiate   the   basis  of  Mr.  Sprague's  formulas, 
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and  therefore  he  saw  no  logical  significance  in  the  figures  brought 
out  when  Mr.  Paterson  stated  that  the  new  method  gave  £'335  and 
£337,  as  against  Mr.  Sprague's  £275  and  £270.  Even  assuming 
the  customary  rates  (i.e.  commuting  the  premiums  for  life  at  3^ 
per-ceut  and  taking  the  reversionary  annuity  at  o  per-cent),  they 
would  lose  by  the  ti*ansaction.  It  would  be  thrown  into  the  form 
least  advantageous  to  the  office  ;  reducing  the  amount  of  policv 
(which  presumably  was  a  source  of  profit),  reducing  the  amount  of 
investment,  giving  away  for  no  reason  at  all  the  benefit  of  selection, 
and  yet  increasing  the  outlay.  The  essential  question  was  the  rate  of 
interest.  Most  of  them  had  some  idea  of  their  difliculties  in 
business,  and  the  falling  rate  of  interest  was  among  the  most  serious. 
Here  was  a  class  of  investments  upon  which  they  could  get  at 
present  a  fairly  remunerative  rate,  and  they  looked  to  this  to  recoup 
them  for  reduction  in  other  cases.  Mr.  Paterson  went  above  the 
valuation  rate,  and  appeared  to  think  he  did  well.  He  (Mr.  Warner) 
thought  they  should  rather  take  their  own  mean  rate  realized,  and 
try  to  get  a  little  above  that,  because  if  they  did  not  get  above  that 
on  this  class  of  investments  they  certainly  would  on  no  other. 

Mr.  A.  D.  BuMSTED  said  the  whole  discussion  had  been  with 
regard  to  borrowers,  or  persons  selling  reversions,  but  in  his  paper 
Mr.  Paterson  referred  to  a  reversioner  who  had  no  wish  to  anticipate 
in  any  way  his  reversion,  and  who  might  have  an  object  in  securing 
its  value  to  his  estate,  and  Mr.  Paterson  proposed  to  efi'eet  a  policy 
which  should  secure  the  reversion,  so  that  if  the  owner  died  before  it 
fell  in,  his  family  might  have  the  benefit.  There  was  a  way  of  doing 
it  by  insuring  in  the  usual  way,  taking  out  an  ordinary  contingent 
policy.  If  the  reversioner  eflfected  a  policy  under  Mr.  Paterson's 
scheme,  he  would  have  to  prove  his  title  to  the  reversion  to  the 
satisfaction  of  the  insurance  company ;  and  to  pay  his  own  solicitor's 
fees  and  the  fees  of  the  office.  He  might  then  find  that  he  had  no 
title  to  the  reversion  at  all.  That  would  be  sufficient  to  show  that 
no  person  who  wished  to  secure  a  reversion  would  be  likely  to  do  it 
in  that  way. 

Mr.  XiGnTixGALE  stated  that  the  chief  object  of  the  paper  was 
the  creation  of  a  reversionary  charge  in  resj)ect  of  the  premiums 
payable  to  cover  a  contingent  interest  and  an  examination  of  the 
effect  of  such  charge  on  the  present  values.  The  result  of  an 
investigation  showed  that  the  favourable  nature  of  Mr.  Paterson's 
results,  as  compared  with  the  ordinary  values,  was  due  to  two 
causes: — 1.  The  sacrifice  of  a  portion  of  the  premium  loading  when 
turning  the  values  of  the  premiums  into  reversions.  2.  Conversion 
of  the  premiums  at  a  rate  of  interest  below  that  actually  realized  on 
the  whole  security,  as  opposed  to  the  formula  rate  used  for  discounting 
the  premiums  before  conversion.  He  (Mr.  Nightingale)  said  that 
after  examination,  he  found  the  expression 

P^ 
ZJLJ 

P    ^ 

■'■  x.y 

adopted  by  Mr.  Paterson,  should  strictly  be 
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where  cf)  is  the  premium  loading.  The  autlior  of  the  paper  omitted  ^ 
in  the  denominator.  How  far  this  was  justifiahle  was  an  open 
question,  but  the  omission  was  incompatible  with  Mr.  Paterson's  own 
assumption  that  the  arrangement  proposed  must  be  at  least  as 
remunerative  as  the  ordinary  annual  premiums.  He  objected  to 
the  introduction  of  a  third  rate  of  interest  in  the  formula,  thus  still 
further  obscuring  the  true  rate  yielded  on  the  whole  security. 
Further  difficulties  in  the  adoption  of  Mr.  Paterson's  suggestions 
were  the  necessity  for  contingent  premiums  at  high  rates  of  interest, 
the  allowance  for  selection,  and  the  sex  of  the  life  tenant. 

Mr.  CoLENSO  said  that  he  would  make  an  addition  to  Mr.  King's 
demonstration  of  the  theoretical  consistency  of  Mr.  Paterson's  new 
formula  for  the  value  of  a  contingent  reversion. 


(i+Pir[i-a+^.v.)^]. 


Taking  the  analogous  formula  for  the  value  obtained  on  the  assumption 
that  the  commuted  single  premium  was  made  payable  on  the  first 
death,  this  was  easily  shown  to  be 


{l^a^y)cl]. 


If  the  elements  of  this  formula  were  made  homogeneous  it  at  once 
reduced,  like  the  other  formulas,  to 

A    —  A^ 
For  comparison,  they  could  throw  Jellicoe's  formula  into  the  shape 

(i-p^.w)[i-(i+''")'']' 

where  PJ.^  represented  the  pure  premium  of  the  annuity  table,  Carlisle 
or  Government  experience.  It  would  have  been  interesting  if 
Mr.  Paterson  had  developed  these  comparisons  between  the  existing 
formulas  and  his  own,  so  as  to  indicate  analytically  the  exact  points 
of  difference.  The  new  method  did  not  seem  likely  to  have  much 
influence  on  market  values,  unless,  as  Mr.  Burridge  suggested,  it  was 
pushed  still  further.  But  the  paper  was  an  interesting  one  from  a 
theoretical  point  of  view,  and  it  was  impossible  to  say  that  it  might 
not  sooner  or  later  in  some  way  or  other  affect  practice. 

The  Chairman  (Mr.  G.  S.  Crisford),  in  moving  a  vote  of  thanks 
to  Mr.  Paterson,  thought  they  were  bound  to  come  to  the  conclusion 
that  there  were  points  which  would  make  it  almost  impossible  to  bring 
the  author's  plans  into  practice,  except  in  very  isolated  cases,  and 
there  would  be  dangers  in  connection  with  the  adoption  of  the  principle 
laid  down.  Amongst  others,  there  would  be  the  frequent  danger  of 
putting  a  heavy  loss  upon  the  re-assuring  companies,  whereas  the 
reversionary  transaction  might  result  in  a  large  profit.  He  did  not 
know  whether  any  office  had  been  tested  as  to  whether  it  would  grant 
insurances  of  this  kind,  because  unless  offices  were  willing  to  transact 
re-insurances  and  wait  an  indefinite  time  for  the  payment  of  the 


1893.]  Actuarial  Xofes.  557 

premiums  a  company  would  be  quite  unable  to  carry  out  these  larsje 
transactions  in  the  way  that  Mr.  Paterson  had  foreshadowed. 
Payment  of  the  premium  in  advance  by  the  office  effecting  the  re- 
assurances,  while  having  to  dei)end  for  repayment  thereof  upon 
Mr.  Paterson's  suggested  method,  would  completely  upset  the  basi.s 
upon  which  the  method  itself  was   founded. 

Mr.  Pateesox,  in  responding,  said  that  in  matters  of  this  kind, 
when  one  departed  from  the  ordinary  accepted  rules,  criticism  must 
be  expected.  A  great  deal  had  been  said  regarding  the  rate  of  interest. 
The  rate  of  interest  involved  in  the  conversion  of  premiums  was  not 
material.  He  had  no  objection  to  its  being  made  at  5  ])er-cent.  The 
effect  was  not  to  materially  diminish  the  value  of  the  contingent 
reversion  or  reversionary  life-interest.  The  increased  values  obtainetl 
by  his  methods  resulted  from  a  siwing  in  outlay  and  a  consecpient 
reduction  in  the  amount  of  annuity  and  insurance  required.  Mr. 
Manly  had  said  that  the  result  of  his  formula  was  to  make  the  return 
to  an  office  purchasing  less,  and  he  had  indicated  that  the  reason  of 
the  return  being  less  was  in  some  way  connected  with  the  loading  on 
the  premiums,  and  that  part  of  the  total  outlay  was  uncovered  bv 
insurance.  As  to  the  question  about  a  saving  being  effected  bv  a 
reduction  of  loading,  that  was  a  misapprehension.  The  office  annual 
premium  was  the  basis  of  the  premiums  proposed  to  be  charged  and 
such  mortality  tables  or  equivalent  ages  in  a  mortality. table  as  would 
be  favourable  to  the  office  were  intended  to  be  used  in  their  conversion. 
The  outlay  was  entirely  covered  by  insurance,  the  fact  being 
that  a  smaller  insurance  was  required  because  the  outlay  was  less. 
Mr.  Hardy  had  stated  that  a  fallacy  existed  in  the  formula,  but 
it  had  been  demonstrated  by  Mr.  King  that  on  a  net  basis  the  formula 
was  reducible  to  A^,  as  every  sound  formula  whether  old  or  new  must 
be.  The  departure  from  existing  practice  was  not  one  of  loading,  rate 
of  interest,  or  insufficient  insurance,  but  rested  solely  upon  the 
principle  laid  down  in  the  first  part  of  the  paper,  that  if  there  was 
adequate  security  for  the  payment  of  premiums,  it  did  not  matter 
whether  the  premiums  were  paid  at  the  beginning  of  the  year  or  the 
end,  or  at  some  later  date,  provided  the  total  value  of  the  premiums 
received  be  the  same. 


ACTUARIAL     XOTES, 


/. —  On  a  Formula  for  calculatiny  Policy-values. 

It  may  seem  supertluous  to  add  anotlier  to  the  numerous 
formulas  for  obtaining  policy-values,  which  are  duly  set  out  on 
pages  314  to  323  of  the  Text-Book  (Pai't  IT),  but  the  formula 
now  to  be  mentioned  has  been  found  of  service  under  special 
circumstances,  which  may  frequently  arise.  Let  it  be  required 
to  value  in  one  total  the  policies  on  a  particular  page  of  the 
class-lists,  and  the   only  process  at  present  available  is  that  of 

VOL.  XXX.  2    o 
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valuing  the  sums  assured  and  the  premiums  separately.  For 
valuation  returns  to  the  Board  of  Trade  the  separate  valuing  is 
necessary,  but  for  many  other  purposes  it  is  not  necessary,  and 
can  be  abolished  with  advantage. 

Using  A'  for  the  valuation  age,  S  for  sums  assured  and  bonuses, 
and  P  for  premiums  to  be  valued,  the  formula  is  as  follows: 


v,=(p+;;+s)A._(p+f). 


The  following  is  the  proof: 

A,.=  l-d{l  +  a,,) 


P(1  +  «,)  =  P(1-A,.)U^' 


l±i 
i 


Y,,=  SA.^-  P(l  +  a,)  =  SA.,-  P(l  -  A,. 
=  (s  +  pl-f)A..-P^^' 

As  an  illustration,  required  the  value,  at  age  40,  by  H^'  3  per- 
cent, of  policies  for  .€1,700,  with  bonuses  of  £3005,  subject  to 
annual  premiums  amounting  to  jg40-714  in  all. 

40-7Ur=P 

D      ,      lOOP 

1357-133=  P.  Z-'=      ^ 

1730-050=8 


3127-897 

795074    =A4j  (inverted) 


125116 

21895 

156 

28 

2 


1471-97 

1397-85  r=P  +  P/~'  (from  above) 

7412    =Va; 


1893.]  Oa  the  Transformatiun  of  Values.  559 

The  particular  figures  used  are  the  values,  taken  together,  of 
four  policies  surrendered  in  the  same  year,  the  question  having 
arisen  in  the  course  of  my  investigation  into  the  "  Progress  of 
Profit"  (see  page  523  of  my  paper  in  the  present  number  of  the 
Journal).  There  is  room  for  use  of  the  formula  in  all  enquiries 
into  expected  mortality  strain,  involving,  as  they  do,  the  calculation 
of  a  number  of  policy-values. 

The  formula  is  equally  applicable  to  endowment  assurances, 
using  the  proper  value  of  A^..;;],  but  not  to  whole-life  policies  and 
endowment  assurances  taken  together,  because  the  values  of  A 
would  not  be  the  same. 


II.— On  the  Transformatiun  of  Values  from  H^'  to  H'^*" 
Mortalit]/. 

The  process  described  in  the  previous  note  will  enable  us  to 
pass  readily  from  H'^^  to  H^^  "  policy-values  on  the  same  data. 
There  will  be  no  change  in  the  rate  of  interest  nor  in  the  premiums 
valued.  The  multiplication  can  be  made  by  the  difference  of  tiie 
Aj;  values,  and  the  final  subtraction  will  disappear  in  the  difference 
of  the  results. 

Thus,  to  transform  the  above-mentioned  exam])le  into  IP^'"^: 

3127-9 
181600   =:A4o(H-'^-^'-H^^)Au— 


1877 

125 

25 


20-27  =  V.^(H-'^'-^^-H^^) 

74-12  =  V.,(H^^) 


94-39  =  V.^(H^'''^) 


This  will  help  to  remove  a  considerable  difficulty  in  the  way 
of  an  investigation  into  sources  of  profit,  when  a  combined 
valuation  is  employed  by  a  c()m])any. 

It  may  be  convenient  to  print  the  following  table. 


2  ()  2 
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Difference  between  H^'^*  and  H^  Values  of  Ax  at  ^  per  cent. 


Age   D 

ifiference  of 
Ax 

017084 

.  „„   Difference  of 

^„g   Difference  of 

,„„   Difference  of  1 
°      A^    1 

10 

32 

009023 

54 

003844 

76 

000967  ' 

11 

018325 

33 

008698 

55 

003572 

77 

000796 

12 

019357 

34 

008494 

56 

003327 

78 

000791 

13 

020212 

35 

008297 

57 

003119 

79 

000694 

11 

020S69 

36 

007935 

58 

002907 

80 

000530 

15 

021364 

37 

007566 

59 

002748 

81 

000469 

16 

021810 

38 

007192 

60 

002635 

82 

000472 

17 

022181 

39 

006792 

61 

002486 

83 

000452 

18 

022593 

40 

006481 

62 

002370 

84 

000582 

19 

022951 

41 

006220 

63 

002243 

85 

000730 

20 

023140 

42 

006052 

64 

002104 

86 

000919 

21 

022693 

43 

005878 

65 

001888 

87 

001180 

22  1 

021649 

44 

005770 

66 

001708 

88 

001395  1 

23  i 

020259 

45 

005676 

67 

001511 

89 

001404  ' 

24 

018507 

46 

005563 

68 

001366 

90 

001234 

25 

016556 

47 

005469 

69 

0011S7 

91 

001468  ; 

26 

014745 

48 

005394 

70 

001115 

92 

001612  ' 

27 

01319G 

49 

005247 

71 

001080 

93 

0(11875  '■ 

28 

011821 

50 

005032 

72 

001083 

94 

001418  ' 

29 

010721 

51  1 

001770 

73 

001078 

95 

001812  ' 

30 

009907 

52  i 

004444 

74 

001086 

96 

005195  1 

31 

009402 

53 

004155 

75 

001031 

97 

029126 

THOMAS   J.   SEARLE. 
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EXAMIXATIOX    FOn    ADMISSION*    TO    THE    ClASS    OF    ASSOCIATE 

(Part  I). 

Examiners — F.  E.  Colexso,    G.  Makes,    G.  F.  Habdt, 
aiul  S.  Day. 

First  Paper. 

1.  A  person  (C)  buys  an  estate,  and  some  time  afterwards 
disposes  of  it  to  another  (D)  for  £5,400.  At  this  price  it  yields  J) 
2|  per-cent.  C  previously  obtained  3  per-eent  for  his  investment, 
but  his  income  from  the  estate,  owing  to  less  careful  management, 
was  £36  less  than  D's.     What  did  C  originally  pay  for  the  estate? 

2.  Extract  the  square  root  of  7+ v^l3,  and  the  cube  root  of 
10+  x/lOS. 

3.  Solve  the  equations: 

(i)      v/j^2 _|_2.r-l  +  v/^M^ ^_  1  -  ^2  +  v/3. 


(ii) 


.r2-3 
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4.  Find  the  sum  of  the  intinite  series: 

and  of  the  series: 

8l^  +  1021  +  12:21  +  1127  +  ^^'-  "'^  '"•^- 

5.  A  bag  contains  9  counters  marked  1  to  9.  How  many 
different  numbers,  each  of  nine  digits,  can  be  formed  from  five 
counters  taken  from  the  bag,  and  four  other  counters  each  marked  0? 

6.  A  body  is  composed  partly  of  copper  and  partly'  of  tin.  If 
the  copper  had  been  tin,  and  the  tin  copper,  the  weight  of  the  body 
would  have  been  greater  by  9  per-cent  than  what  it  actually  is. 
The  weights  of  equal  volumes  of  copper  and  tin  are  as  896  to 
7*29.     Find  how  much  of  the  body  is  copper  and  how  much  tin. 

7.  Between  what  negative  whole  numbers  do  the  logarithms  of 
•02,  -00197,  and  •00002«76  to  the  base  9  lie  ? 

Given  that 

log  6  279936=  7 

find  X  and  y  from  the  equations : 

(.r+y)3-^-=279936. 

8.  Show  that  the  annuity  for  n  years  which  £1  will  ])roduce,  less 
the  annuity  which  will  accumulate  to  £1  in  n  years,  is  equal  to  the 
interest  on  £1  for  1  year. 

9.  Two  masons,  one  of  whom,  (A),  commenced  work  a  day  and  a 
half  later  than  the  other,  (B),  built  a  wall  in  oh  days.  A  could  have 
built  it  alone  in  3  days  less  than  B.  In  how  many  days  could  the 
latter,  working  alone,  have  built  it  ? 

10.  Prove  that  if  x^a,  i/=^f^  be  one  pair  of  values  satisfying  in 
positive  integers  the  equation 

ax  —  bi/=c, 
all  possible  values  are  given  by  the  formulae 

x  =  a  +  hf,   i/  =  /3  +  af. 
Fmd  all  the  positive  integral  solutions  of 

4.r  +  5y  =  39. 

11.  An  observed  event  must  have  arisen  from  some  one  only  of 
3  causes,  A,  B,  C,  the  antecedent  probabilities  of  which  are 
respectively  |,  ^  and  i,  the  probability  that  the  observed  event  would 
follow  in  each  case  being  1,  i  and  i  respectiveh*.  What  is  the 
probability  of  the  observed  event  having  arisen  either  from  B  or  C  ? 
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12.  Equal  straight  lines  in  a  circle  are  equally  distant  from  the 
centre. 

Find  the  locus  of  the  middle  points  of  equal  chords  of  a  circle. 


Second  Paper. 

1.  What  is  the  object  of  a  Waste  Book  ?  If  a  lease  worth  £100 
per  annum  is  purchased  for  £1,261,  the  investment  yielding  5  per- 
cent interest,  what  Ledger  entries  will  be  required  during  the  first 
year? 


2.  Find  the  value  of 


12  9  2._1_3_ 4_ 

3^   of     ^        *        ^  ^ 


■^6  0  31  2S     1^  b-f 

3.  Given  P  and  Q,  the/>th  and  qih  terms,  lind  the  series — 

(1)  in  arithmetical  progression, 

(2)  in  geometrical  progression, 

(3)  in  harmonic  progression. 

4.  Solve  the  equations  : 

(i)    {x  +  y=a 

(ii)    >r-— // V  a-y=:33G 
f-x^  u-y  =  112 

5.  Assuming  the  Binomial  theorem  to  be  true  when  the  exponent 
is  a  positive  integer,  show  that  it  is  true  when  the  exponent  is  a 
positive  fraction. 

If  N  be  a  large  number  and  a  the  integer  next  greater  than  its 
fourth  root,  show  that 

._,        3«^  +  5N  .      ^  , 

5ffl^-|-3N  '^PP™^i"^^*^^ly- 

6.  The  worth  of  a  diamond  varies  as  the  square  of  its  weight,  and 
the  square  of  the  value  of  a  rub}'  varies  as  the  cube  of  its  weight.  A 
diamond  weighing  a  carats  is  worth  m  times  a  ruby  of  h  carats,  and 
both  together  are  worth  £c.  Find  the  value  of  a  diamond,  and  of  a 
ruby,  each  weighing  7i  carats. 

7.  Find  four  equidifferent  numbers  such  that  their  product  shall 
be  384,  and  the  sum  of  their  squares  120. 

8.  Write  down  the  expansion  of  a-^  in  ascending  powers  of  x  and 
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deduce  therefrom  the  expansion  of  luge  (1+^)  i"  ascendmg  powers 
of  y. 

Show  that  the  logarithm  to  the  base  e  of  the  product  of 

l+ax  1-ax 

(l  +  «,.)  -«     and     (l  —  ajc)  -« 

ax-      a^s*      a^afi  ,  .    , 

1"2       64:       ob 

9.  A  capital  of  k  is  invested  at  compound  interest  at  tlie  rate  of 
i  \ier  unit  per  annum.     The  accumulating  fund  is  charged  at  the  end 

i 
of  each  vear  with  a  contribution  to  expenses  of  management =->t. 

Show  that  the  fund  will  amount  by  the  end  of  n  years  to 

3(l  +  0»  +  l^^ 


10.  A  and  B  throw  alternately  with  three  dice.  A  undertakes  to 
throw  9  before  B  throws  11.  What  is  the  chance  that  A  wins  the 
game,  assuming  that  he  has  the  first  throw  ? 

11.  In  a  box  are  A  counters  marked  with  the  number  a,  B 
marked  with  the  number  b,  and  C  marked  with  the  number  c.  A 
counter  is  drawn  r  times  and  each  time  replaced.  What  is  the 
probability  tliat  the  sum  of  the  numbers  drawn 

(a)  is  equal  to  ?i  ? 

(/3)  is  greater  than  n? 

12.  Describe  a  parallelogram  that  shall  be  equal  to  a  given  triangle 
and  have  one  of  its  angles  equal  to  a  given  rectilineal  angle. 

Construct  an  isosceles  triangle  equal  in  area  to  any  given  triangle. 


EXAMINATIOK    FOE    AdMISSIOX    TO    THE    ClASS    OF    ASSOCTATE, 

OB  TO  THE  Class  of  Fellow  (Part  II). 

Examiners — H.  J.  Rotheey,   Erxest  Woods,    R.  Cboss, 
and  A.  W.  SryDEBLA>'D. 

First  Paper. 

1.  A  lease  was  granted  at  a  rental  of  £s  for  a  term  of  m  years,  of 
which  X  years  have  expired,  the  full  annual  value  of  the  property 
being  £(s  +  f)  per  annum.     Find — • 

(«)  What  sum  should  be  paid  down  for  the  extension  of  the 
lease  at  the  present  rental  for  Ji  years  beyond  the 
original  term?    What  does  this  become  if  7J  is  infinite? 

(b)    What  .sum  should  be  paid  down  to  purchase  the  freehold? 


564:  The  Institute  of  Actuaries.  [July 

2.  Each  successive  payment  of  au  annuity-certaiu  payable  in 
advance  is  to  accumulate  until  the  first  payment  has  doubled  itself. 
To  what  sum  will  the  whole  annuity  then  amount  ?  Prove  the 
result  by  general  reasoning. 

3.  Give  a  very  brief  description  of  the  principal  books  and 
instruments  available  for  the  use  of  the  actuary  in  arithmetical 
calculations. 

4.  Prove  that— 

In  using  this  formula  to  calculate  an  office  rate  how  many 
places  of  decimals  would  you  retain  in  the  values  of  the  annuities  ? 
In  using  the  formula  Aa-^  =  1  — f?(l  +  aj.i/)  to  calculate  au  office  rate, 
how  many  places  of  decimals  would  you  retain  in  the  value  of  the 
annuity  ? 

Translate  the  formulas  into  Commutation  symbols  (De 
Morgan's  form). 

5.  Interpret  the  following  symbols — 

-     A  V  -1 


6.  Find  the  annual  premiums  for  assurances  for  a  term  of  n 
years  on  two  lives  aged  x  and  y  respectively^ — 

(«)   On  the  joint  lives. 

(i)   On  the  life  of  the  survivor. 

If  n  is  small  how  would  you  obtain  a  rough  approximation  to  the 
office  premiums  from  a  table  of  office  premiums  for  short  term 
assurances  on  single  lives  ? 

7.  Find  the  single  and  annual  premiums  for  an  assurance  upon 
a  life  aged  s,  the  sum  assured  increasing  in  amount  at  compound 
interest.     What  would  be  the  policy-value  after  f  years  ? 

8.  A  whole  life  policy  at  an  annual  premium  payable  throughout 
life  was  effected  eight  years  ago  on  a  life  then  aged  25  next  birthday-, 
and  a  reversionary  bonus  B  has  been  declared  thereon.  It  is  now 
desired  to  change  the  policy  into  an  endowment  assurance,  payable 
on  attaining  age  60  or  at  previous  death,  and  to  commute  all  future 
premiums  by  15  annual  payments.  Find  a  formula  for  the  new 
annual  premium. 

9.  Discuss  Galloway's  method  of  obtaining  the  numbers  exposed 
to  risk,  and  compare  it  with  that  adopted  in  compiling  the  Institute 
of  Actuaries'  Mortalitv  Tables. 
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10.  Explain  in  detail  bow  you  would  calculate  tables  of  temporary 
and  deferred  life  annuities,  and  bow  you  would  verify  tbem. 

11.  In  wbat  important  legal  respects  do  life  assurance  contracts 
differ  from  fire  and  marine  insurances. 

12.  A  loan  of  £25,000  was  made  10  years  ago  to  a  Local  Board 
and  was  repayable  by  60  equal  balf-yearly  payments,  including 
prlncii)al  and  interest,  tbe  latter  at  tbe  nominal  rate  of  4ih  per-cent 
per  annum,  but  convertible  balf-yearly.     Find — 

(«)  Tbe  equal  balf-yearly  payment. 

(h)  Tbe  sum  now  payable  to  redeem  the  loan. 

(A  fable  of  logarithms  may  he.  used  for  this  (j^ucstion.) 

Second  Paper. 

13.  Explain  tbe  meaning  of  the  term  "  Force  of  Mortality." 

Taking  as  the  algebraic  definition  of  the  "  Force  of  Mortality" 
the  value  to  which  tbe  expression 

1      'x+n  —  tx 

Ix         n 
approaches   when   n  is  made   ver}'  small,   prove   that    the   force  of 
mortality  is  the  same  for  all  ages  if  the  law  of  mortality  is  expressed 
by  the  equation  /r  =  /o^'"^- 

On  the  -same  hypothesis  as  to  tbe  law  of  moi-tality,  find  an 
expression  for  the  expectation  of  life. 

1-4.  A  debt  is  to  be  discharged  by  n  equal  annual  payments  to 
include  («)  principal,  (6)  interest  and  (c)  the  premium  for  an 
assurance  to  provide  for  tbe  cessation  of  tbe  annual  payments  and 
the  extinction  of  tbe  debt,  if  tbe  debtor  aged  x  die  before  tbe  expiration 
of  the  n  years.     What  should  be  the  amount  of  the  annual  payment? 

15.  Find  tbe  value  of  an  assurance  payable  at  the  death  of  (x),  if 
he  die  before  (y)  or  within  t  years  after.  If  t  is  small,  what  means 
would  you  adopt  to  obtain  an  approximate  value? 

16.  What  is  the  meaning  of  nfiy x?  Show  how  to  calculate  its 
value  if  interest  is  assumed  at  the  rate  i  during  the  lifetime  of  (y), 
and  at  tbe  rate^"  thereafter. 

17.  Show  that 

j?i  +  n  '  0-=  -L       \^       m  '  .rj  (1       «  »  x+7n) 

and  give  a  verbal  interpretation  of  the  formula 


Y-4       fl        ^O 

n'x  —  -t^x  +  hI  J- —  1, j- 


18.  Find    the   annual  premium  for  an  endowment  assurance  for 
n  years  upon  a  life  (x),  where  the  sum  payable  on  survivance   is 
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double  that  payable  if  death  occur  before  the  attainment  of  the 
endowment  age.  Find  also  the  policj-value  and  the  amount  of  the 
paid-up  policy  when  the  assurance  has  been  t  years  in  force. 

Would  you  expect  to  tind  the  rate  of  premium  increase  rapidly 
with  the  age  at  entry?     Give  reasons  for  your  answer. 

19.  If  a  population  consists  of  1^  persons  aged  x,  lx+\  aged 
x  +  1  and  so  on  to  the  end   of  life,  find — 

(r?)  the  average  single  premium  to  provide  an  assurance  of 
£1  at  the  end  of  the  year  of  death  of  each  person 
(irrespective  of  age). 

(h)  the  average  value  of  an  annuity  of  £l  payable  during  the 
lifetime  of  each  person  (irrespective  of  age). 

20.  How  would  you  determine  the  gain  or  loss  from  mortalit\' 
under  the  annuity  contracts  of  an  assurance  office?  Obtain  a 
formula  and  explain  how  you  would  use  it  in  practice. 

21.  How  would  you  construct  a  mortality  table  from  the  results 
of  two  quinquennial  censuses  and  the  birth  and  death  returns  for  the 
intermediate  years  ? 

22.  Explain  briefly  the  methods  of  construction  and  the  uses  of 
Orchard's  tables. 

28.  State  the  provisions  of  the  Gambling  Act  IJ-i-i  and  of  the 
Policies  of  Assurance  Act  1867. 

21^.  A  bond  for  £100,  bearing  interest  at  6  per-cent  per  annum, 
])ayable  half-Acarly,  and  redeemable  at  par  at  the  end  of  JrO  years 
from  the  date  of  issue,  was  issued  at  par  30  years  ago,  the  present 
market  value  being  £115. 

(rt)  Find  the  rate  of  interest  yielded  to  a  purchaser  now 
buying  at  the  market  price. 

(h)  Find  the  rate  of  interest  obtained  by  the  original  holder 
when  his  profit  on  sale  is  taken  into  account. 

(c)  If  it  were  proposed  to  convert  the  bond  into  one  for  £125 
bearing  3|  per-cent  interest,  redeemable  at  par  in  30 
years,  what  gain  or  loss  would  there  be  to  the  holder  of 
the  bond  on  conversion? 

(^A  table  of  logarithms  may  be  used  for  this  question.) 

25.  Discuss  the  merits  of  the  following  securities  as  investments 
for  a  life  office,  when  trade  is  declining  and  the  rate  of  interest  on 
sound  securities  falling. 

(1)  llailway  ordinary  stocks, 

(2)  Railway  perpetual  debenture  stocks, 

(3)  Perpetual  debenture  stocks  of  trading  companies. 
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EXAMIXATION    FOE    AdMISSIOX    TO    TUE    ClaSS    OF    FeLLOW 

(Part  III). 
Examiners — T.  G.  F.  Browne,  G.  H.  Kyax,  ami   W.  J.  11.  Wuittall. 

First  Paper. 

1.  Give  the  principal  formulas  which  have  been  used  or  suggested 
for  ascertainiug  the  number  "  exposed  to  risk  "  in  an  investigation  of 
the  mortality  experience  of  assured  lives. 

Which  method  would  you  prefer,  and  on  what  grounds? 

2.  State  what  you  know  of  the  mortality  table  designated  H^"""^', 
and  of  the  purposes  for  which  it  has  been  employed. 

Discuss  the  question  whether  the  H'^'"  table  should  be  retained 
among  the  tables  based  upon  any  new  mortality  experience  of 
British  offices. 

3.  Explain  Woolhouse's  Method  of  Graduation,  and  give  your 
opinion  of  its  merits  as  an  instrument  for  adjusting  mortality  tables. 

■i.  Describe  fully  the  system  of  graduation  explained  in  the 
following  paragraph,  and  its  advantages: — 

"  A  graduation  of  the  numbers  living  by  Makeham's  formula 
being  first  made,  the  figures  thus  adjusted  were  made  the  base  line, 
and  the  deviations  of  the  original  figures  from  the  formula  were  taken 
as  the  numbers  for  adjustment  by  the  graphic  method." 

5.  What  arguments  can  be  advanced  in  favour  of  and  against  the 
Net-Premium  and  Gross-Premium  methods  of  valuation  respectively? 

Consider  the  cases  of — 

(1)  A  prosperous  office. 

(2)  An  office  whose  solvency  is  in  question. 

6.  Explain  the  '•  He-insurance  "  method  of  valuation.  Show 
mathematically  under  what  circumstances  the  reserve  obtained  by 
it  is  greater  than,  equal  to,  or  less  than,  the  net-premium  reserve. 

In  what  modified  form  was  this  method  employed  until  quite 
recently  ? 

7.  Mention  the  four  methods  of  dividing  profits  most  generally 
adopted  by  British  offices. 

Discuss  the  relative  meints  and  demerits  of  each. 

8.  On  what  basis  would  you  compute  the  rates  for  a  new  life 
office  which  has  resolved  to  adopt  the  system  of  distribution  of 
profits  known  as  the  Compound  Reversionary  Bonus  plan? 

9.  What  principles  should  guide  a  life  office  in  converting  its  cash 
surplus  into  reversionary  bonuses,  and  in  subsequently  commuting 
the  reversionary  bonuses  for  cash  payments  r 
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10.  How  would  jou  trace  to  its  several  sources  the  profit  realized 
by  a  life  office  in  a  valuation  period? 

11.  How  should  rated-up  policies  be  treated  in  a  valuation — 

(1)  When  the  extra  risk   is  met   by  an   addition  to  the 

premium  ? 

(2)  When  the  sum  assured  is  made  subiect  to  a  contingent 

debt? 

Theoretically,  should  any  distinction  be  made  in  the  amount 
of  reversionary  bonus  allocated  to  policies  under  the  respective 
conditions? 

12.  A  corporate  body  owning  house  property  subject  to  running 
leases,  offers  to  substitute  for  every  lease,  having  not  less  than  40 
years  unexpired,  a  hew  lease  for  999  years,  subject  to  an  increased 
ground  rent. 

State  your  opinion  of  the  desirability  of  this  conversion  on 
general  grounds,  and  indicate  how  you  would  compute  the  new 
ground  rent. 

Second  Paper. 

13.  Give  a  summary  of  the  powers  conferred  on  a  Mortgagee  by 
the  Conveyancing  Act,  1881,  unless  a  contrary  intention  is  expressed 
in  the  mortgage  deed. 

14.  Discuss  shortly  the  advantages  and  disadvantages  of  an 
existing  Company  constituted  by  Deed  of  Settlement  registering 
itself  as  a  limited  company  under  the  Joint  Stock  Companies  Acts. 

After  being  fully  registered,  what  steps  would  the  Company 
have  to  take  to  effect  an  alteration  in — 

(a)   The  memorandum  of  association  ? 
(i)   The  articles  of  association  ? 

15.  What  do  you  understand  by  a  "  base  fee"? 

Under  what  conditions  and  by  what  means  can  a  tenant-in-tail 
practically  borrow  on  the  fee-simple  in  reversion  of  his  estates  ? 

16.  A,  tenant  for  life,  has  full  power  of  appointment  over  the 
trust  funds  at  his  death,  and  appoints  a  sum  to  B,  who  desires  to 
borrow  on  his  reversionary  interest.  What  precautions  should  be 
taken,  and  what  enquiries  made  by  a  lender  ? 

Do  appointments  thus  made  rank  pari  passu,  or  in  priority 
of  date  ? 

17.  What  are  the  chief  requirements  in  a  standard  of  exchange  ? 

Discuss  shortly  the  effect  of  the  adoption  of  a  double 
standard  on — 

(1)  Joint-stock  banks. 

(2)  The  cotton  industry. 

(3)  Foreign  exchanges. 
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18.  A  country  is  involved  in  a  great  war,  and  requires  to  borrow- 
large  suras.  On  what  terms  would  you  recommend  the  money  to  be 
raised  ? 

State  the  objection  to  the  method  pursued  by  Great  Britain 
at  the  end  of  the  last  century. 

19.  What  are  the  principal  conditions  which  govern  the  rate  of 
interest  on  permanent  investments  ?  Apply  your  answer  to  form  an 
opinion  as  to  the  future  of  the  rate  of  interest  in  this  country. 

Is  there  any  connection  between  the  market  rate  of  discount 
and  the  rate  of  interest  on  mortgages  of  land? 

20.  Give  an  outline  of  the  weekly  account  of  the  Bank  of  England, 
and  explain  the  items  apijearing  in  it.  "What  is  the  Bank  rate,  and 
what  causes  its  fluctuations? 

21.  Give  an  expression  for  the  reversionary  annuity  to  be  charged 
in  respect  of  an  advance  of  £1,  to  be  secured  on  the  lx)rrower"s  life 
interest  in  an  estate  after  the  death  of  another  person,  the  borrower 
to  have  an  option  to  redeem  within  n  years.  Explain  verbally  the 
borrower's  position  before  the  expiry  of  the  «  years. 

22.  A  company  has  agreed  to  lend  £40,000  on  a  freehold 
agricultural  estate,  subject  to  valuation.  Draft  a  letter  to  the 
borrower,  setting  out  the  terms  and  conditions  on  which  the  loan 
would  be  entertained. 

Assuming  the  conditions  to  be  fully  complied  with  by  the 
borrower,  could  the  latter  compel  the  company  to  cany  out  the 
transaction  ? 

23.  A  company  is  asked  to  purchase  a  reversion  to  £10,000 
Trust  funds,  contingent  on  A  survi-ving  B.  Draft  a  schedule  of 
questions  for  obtaining  the  necessary  information  to  enable  the 
suitability  of  the  transaction  to  be  judged  and  a  price  to  be  quoted. 

21.  The  probability  of  an  event  happening  at  a  single  trial  being 
p,  in  n  trials  it  will  happen  on  the  average  np  times.  Write  down 
the  expression  for  the  average  magnitude  of  the  deviations,  irres]>ective 
of  sign,  from  this  mean  result,  and  give  an  instance  of  its  application 
to  mortality  investigations. 

The  Candidate  having  handed  in  his  answers  to  the  foregoing  questions, 
icill  he  supplied  with  any  hook  or  books  of  tables  that  he  may 
require  in  the  solution  of  the  folloicing  question. 

25.  A,  a  widow  aged  -10,  is  entitled  for  life  to  the  income  of  the 
following  fund — 

£5,000  Consols. 

£5,000  Victoria  4  per-cent  Stock. 

£5,000  on  mortgage,  at  4|  per-cent. 

B,  her  son  aged  21,  is  entitled  to  a  maintenance  allowance  of 
£100  per  annum  as  a  first  charge  on  the  estate,  and,  further,  is 
absolutely  entitled  to  the  reversion.  A  and  B  agree  to  divide  the 
fund.     Apportion  it  into  the  respective  shares. 
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PROCEEDINGS   OF   THE   INSTITUTE.— Session  1892-93. 

First  Ordinary  Meeting,  28  November  1892. 

The  first  ordinaiy  meeting  of  the  session  1892-93  was  held  at  the  Hall 
of  the  Institute,  on  the  28th  day  of  Novemher  1892. 

The  President  (Mr.  Aug.  Hendeiks)  in  the  Chair. 

The  President  delivered  an  inaugural  address. 

^Ir.  Xewbatt  proposed,  and  Mr.  Crisford  seconded,  a  vote  of  thanks  to 
Mr.  Hendriks  for  his  address,  which  was  carried  unanimously. 

In  replying,  the  President  announced  that  Mr.  Cooke,  late  Honorary 
Secretary,  had  resigned,  and  that  Mr.  Hy.  Cockburn  had  been  appointed  in 
his  place. 


Second  Ordinary  Meeting,  19  December  1892. 

The  President  (Mr.  A.  Hendbiks)  in  the  Chair. 

Mr.  George  King  read  a  paper  entitled  ''  Family  Annuities." 

The   following  gentlemen  took  part  in  the  discussion  : — Messrs.  E.  P. 

Hardv,  Whittall,  Frankland.  Fox.  Watson,  Nash,  Manly,  and  Dr.  Hunter, 

i\r.P."(a  visitor). 


Third  Ordinary  Meeting,  30  January  1893. 
The  President  (Mr.  A.  Hendbiks)  in  the  Chair. 

Mr.  Kyd's  and  Mr.  Tarn's  Prize  Essays  on  "  Leasehold  Enfranchisement " 
were  read  in  abstract.  Mr.  Tarn  read  the  abstract  of  his  own  paper;  that 
of  Mr.  Kyd,  owing  to  the  author's  unavoidable  absence,  was  read  \>y 
Mr.  Cockburn.  Hon.  Sec. 

The  following  gentlemen  took  part  in  the  discussion : — Messrs.  Browne, 
R.  P.  Hardy,  McKenzie,  Dowsett  (a  visitor),  Smyth,  Bailey,  Higham, 
Manly,  and  the  President. 

Fourth  Ordinary  Meeting,  27  Fehruary  1893. 
The  President  (Mr.  A.  Hendbiks)  in  the  Chair. 

A  paper  "On  the  Progress  of  Profit  in  a  Life  Assurance  Fund"  was 
read  by  the  author,  Mr.  T.  J.  Searle. 

The  following  gentlemen  took  jiart  in  the  discussion: — Messrs.  Ryan, 
Wyatt,  Higham,  Schooling,  J.  A.  Robertson,  and  the  President. 


Fifth  Ordinary  Meeting,  27  March  1893. 

Mr.  Cbisfobd  (Vice-President)  in  the  Chair. 

A  paper  "  On  Contingent  Reversions,  Reversionary  Life  Interests,  and 
Life  Interests  in  Possession"  was  read  by  the  author,  Mr.  W.  B.  Paterson. 
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The  following  gentlemen  took  part  in  the  discussion: — Messrs.  Manly, 
Burridge,  R.  P.  Hardy,  (leorge  King,  W.  King,  Warner,  Bumsted,  Night- 
ingale, and  Colenso. 


Sixth   OnUnari/  J/eefinr/.  24  Ajjril  Ls03. 
The  President  (Mr.  A.  Hexdkiks)  in  the  Chair. 

A  paper  entitled  "A  Di.scussion  of  some  Points  of  Life  Assurance 
Administration  in  respect  of  which  Divergence  of  Practice  exists:  a  Plea 
for  Uniformity",  was  read  by  the  author.  Mr.  H.  C.  Thiselton. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  Bailev, 
S.  Day,  Weeks  (a  visitor),  George  King,  and  Newbatt. 


The  Forty-Fifth  AnniniJ  General  fleeting,  3  June  1893. 

The  President  (Mr.  A.  Hexdriks)  in  the  Chair. 

The  proceedings  at  the  Annual  General  Meeting  will  be  found  on 
page  576. 

REPORT,     1892-93. 

"  The  Council  have  pleasure  in  reporting  to  the  members  upon  the 
progress  of  the  Institute  during  the  .session  of  1892-93,  the  foi-ty-fifth 
j'ear  of  its  existence. 

"  The  increase  in  the  number  of  members  was  29,  as  compared  with 
25  in  the  preceding  year.  Since  the  date  of  the  Charter  the  number  of 
members  has  been  as  follows  : 


188^85   . 

.   434 

1888-89   . 

.   563 

1885-86   . 

.   441 

1889-90   . 

.   601 

1886-87   . 

.   484 

1890-91   . 

.   620 

1887-88   . 

.   521 

1891-92   . 

.   645 

1892-93   . 

.   674 

"  The  following  schedule  shows  the  additions,  changes,  and  losses  in  the 
membei-ship,  which  have  occun-ed  during  the  year  ending  31  ^larch  last. 
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Schedule  of  Membership,  31  March  1893. 


[JuLV 


Honorary 
Members 

Fellows 

Associates 

Students 

Corres- 
jiondiiig 
Meiuhers 

Total 

i.  Number  of  Members 
in  eacb  class  on 
31  March  1892 

ii.  Withdrawals  by 

(1)  Death    .    "     . 

(2)  Kesignatioii  . 

(8)  Default     in     pay- 
ment   of     Sub- 
scriptions . 

iii.  Additions   to    Member- 
ship 

(1)  By  Order  of  Council 

(2)  By  Reinstatement 

iv.  Transfers 

(1)  By  Examination: 

from  Associates 
to  Fellows 

(2)  By  Examination: 

from    Students 
to  Fellows 

(3)  By  Examination : 

from    Students 
to  Associates    . 

V.  Number    of    Members 
in     each    Class    on 
31  March  1893 

2 

171 
4 

1 

201 

2 
3 

1 

260 
12 
21 

11 

645 

44 

2 

166 

195 

227 

72 

1 

11 

...     > 
...      ) 

601 
73 

2 

166 

4 

195 
4 

300 

11 

674 

2 
... 

170 
1 

191 

300 

1 

11 

674 

2 

171 

191 
"5 

299 
5 

11 

674 

2 

171 

196 

294 

11 

674 

"  The  Council  have,  with  great  regret,  to  report  the  lo.ss  by  death  during 
the  year  of  four  Fellows,  namely,  Mr.  C.  J.  Bunyon,  Mr.  A.  G.  Finlaison, 
Mr.  C.  (1.  Laing.  and  Mr.  C.  McCabe. 

"  Mr.  Bunyon's  connection  with  the  Institute  dated  from  1849,  and  his 
well-known  writings  on  Insurance  Law,  and  on  various  actuarial  subjects, 
form  works  of  acknowledged  usefulness. 

"  Mr.  Finlaison,  also  well  known  as  a  writer,  and  as  the  Actuar}-  to  the 
Commissioners  for  the  Reduction  of  the  National  Debt,  was  an  original 
member  of  the  Institute.  Both  of  these  gentlemen  had  served  the  office  of 
Vice-President.     Mr.  Laing,  also,  had  served  on  the  Council. 

"  The  accounts  for  the  year  are  satisfactory,  the  total  amount  of  funds 
now  being  £4,552.  IG*.  3(/.,  showing  an  increase  in  the  year  of  £199.  10a".  9^/. 

"  The  income  and  expenditure  account  and  lialance  sheet  are  given 
herewith. 
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'•  The  auuual  subscriptions,  together  with  fines  for  re-iustatements, 
admission  and  other  fees,  amounted  to  £1,310.  8.y.,  a  slight  increase  over 
those  of  the  previous  year.     The  total  income  was  £1,727.  l.y.  1(V. 

"The  total  expenditure  for  the  year  was  £1,527.  ll*.  \d.,  showing  an 
increase  over  that  of  the  previous  year  of  £222.  8*-.  7d..  accounted  for  \>y 
the  honorarium  to  the  late  Assistant  Secretary  on  his  retirement,  and  the 
payment  of  prizes  from  the  Brown  Prize  Fund. 

"  The  stock  in  hand  of  the  Institute  publications  at  date  is  as  follows: 

Xo.  of  Copies  Description  of  Work 

383  ...          .  Text-Book,  Part  I. 

595  ...         .  „              „     II. 

131  ....  Mortality  Experience  Tables. 

21  ...          .  Mortality  Experience. 

673  ....  Logarithm  Cards. 

410  ....  Messenarer  Prize  Essay  (Friendly  Societies). 

518  ....  Index  to  10  Vols. 

115  ...         .  „      to  20     „ 

9,463  .          .          .          .  Parts  of  Journal. 

■■  The  following  papers  were  submitt<?d  at  the  sessional  meetings  of  the 
Institute,  namely: 

"28  Xovember  1892 — 'An  Inaugural  Address  by  the  President, 
Mr.  Aug.  Hendriks.' 

'"19  December  1892 — ^'On  Family  Annuities' — by  Mr.  George  King. 

'"30  Januari/  1893 — 'Abstracts  of  Messrs.  Kyd  and  Tarn's  Prize 
Essays  on  "Leasehold  Enfi-anchisement."  ' 

■'27  February  1893 — 'On  the  Progress  of  Profit  in  a  Life  Assurance 
Fund  '—by  Mr.  T.  J.  Searle. 

"27  March  1893  —  'Contingent  Reversions,  Reversionary  Life 
Interests,  and  Life  Interests  in  Possession ' — by  Mr.  W.  B. 
Paterson. 

"24r  April  1893 — 'A  Discussion  of  some  Points  in  Life  Assurance 
Administration  in  respect  of  which  Divergence  of  Practice 
exists: — A  Plea  for  L'niformity  ' — by  Mr.  H.  C.  Thiselton. 

"An  Intermediate  Examination  in  Part  I  was  held  on  28  October 
1892,  when  13  candidates  presented  themselves,  o£  whom  five  passed, 
as  follows: 

In  Class      I     None. 

In  Class    II     W.  C.  Sharman. 

(3.  M.Allen. 

T    r-i       TTT  )  P-  H.  Merfield. 
InClassIIIj^  ^  gj^ 

^  J.  Watson. 

"As  already  intimated,  the  Intermediate  Examination  in  October  will 
not  be  continued. 

■•  For  the  Examinations  held  in  the  United  Kingdom  on  21  and  22  April 
last,  107  candidates  presented  themselves,  namely: 

50  for  Part       I,  of  whom  19  were  successful. 
10         ..  II,         .,         14 

17         .,       Ill,         „  6 

"Tiie  following  are  the  successful  candidates,  the  names  in  each  Class 
being  arranged  alphabetically : 
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Part  I. 


etas 


I: 

None. 


Ctas.s^  II: 

(  H.  M.  Davios. 
5  H.  P.  Mitclu'll. 
)  R.  S.  B.  Saver V. 
\  C.  T.  Weedeii.' 

<r7rr.w  III: 
f  F.  Appleton. 
A.  K.  Banand. 

E.  Ciuubeilaiul. 
X.  ]\I.  .loliaiiiiossen. 
J.  C.  ^lannillaii. 

F.  ^larclilianlv". 
W.  A.  Martin. 
A.  J.   Masrall. 
X.  MilK'r. 
O.  Parisot. 
J.  E.  Sliimnu'll. 
H.  Slade. 
W.  R.  Stroncj. 
A.  .].  AVt'lnian. 
L.  A.  AVintli'. 


Part  II. 
Class  I: 

A.  D.  Besant. 

Class  II: 

I  J.  X.  Lewis. 
)  D.  A.  i\Innro. 
]  H.  A.  Thoni]ison. 
^  J.  Watson 

Class  III: 
J.  Burn. 
P.  E.  Gardiner. 
W.  C.  Lain.;. 
J.  S.  Lidbur}'. 

B.  C.  Morgan. 
R.  Poston. 
A.  Taylor. 
W.  Warthington. 

\  R.  Y.  :\r.  Wright. 

Part  IlL 
Ctass  I: 

A.  W.  Watson. 

Class  II: 

W.  Hutton. 

Class  III: 

(  A.  S.  Harris. 
)  J.  W.  Milner. 
)  E.  C.  Thomas. 
'  A.  C.  Thorne. 
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'•  111  the  Colonies  the  Exainination  entries  numhereil  10,  as  under: 

For  Part    I,  34. 
IT,  12. 

"  Tlie  results  of  the  Colonial  Examinations*  will  be  duly  announced. 

"  The  Council  of  the  Institute,  believing  that  the  time  has  arrived  when 
a  fresh  investigation  into  the  mortality  among  assured  lives  and  annuit}' 
nominees  may  usefully  be  entered  into,  recently  appointed  a  Committee  to 
take  the  necessary  preliminary  steps.  The  Committee,  desiring  to  co-operate 
in  the  matter  with  the  Faculty  of  Actuaries,  placed  themselves  in  com- 
munication with  that  body,  and  were  glad  to  learn  that  a  similar  movement 
was  in  contemplation  in  Scotland,  and  that  the  Institute  may  rely  on  tlie 
co-operation  of  the  Faculty  in  carrying  out  the  work  proposed. 

"  The  Council  have  received  and  approved  an  application  from  Messieurs 
Begault  and  Le  Jeune,  of  Antwerp,  and  M.  ■\Iahillon,  of  Brussels,  for 
permission  to  publish  in  French,  at  their  own  cost,  the  Institiite  Tc.rt-Boolc, 
parts  I  and  II.  The  translated  edition  is  now  in  the  hands  of  the  printers, 
and  will,  it  is  hoped,  be  publisjied  before  the  end  of  this  year. 

"  In  consequence  of  the  retirement  through  ill-health  of  Mr.  T.  H.  Cooke 
from  the  office  of  Joint  Honorary  Secretary,  and  of  the  election  in  his  place 
of  Mr.  H.  Cockburn,  the  latter  gentleman  resigned  the  i)ost  of  Joint 
Honorary  Librarian,  and  the  Council  appointed  thereto  Mr.  Frederick 
Schooling,  who  is  now  acting  as  Joint  Honorarv  Librarian  with 
Mr.  Whittall. 

"  Under  the  supervision  of  the  Library  Committee  and  the  Honorary 
Librarians  a  new  catalogue  of  the  Librarj'  has  been  for  some  time  in 
ju'eparation,  and  will,  it  is  expected,  be  in  the  printer's  hands  ere  long. 
As  a  good  many  additions  have  been  made  to  the  Library  of  late  years, 
the  issue  of  a  new  catalogue  will,  it  is  hoped,  prove  of  considerable  use 
and  interest. 

PROCEEDINGS  AT    THE  ANNUAL  GENERAL   MEETING. 

The  Annual  General  Meeting  of  the  members  was  held  at  Staple  Inn  Hall, 
on  Saturday-,  3  June,  the  President,  Mr.  Augustus  Hcndriks,  in  the  chair. 
The  Report  of  the  Council  (given  on  p.  571)  having  been  read, 
The  Pkesident  (Mr.  A.  Hendriks),  in  proposing  the  adoption  of  the 
Report,  said  the  Report  dealt  shortly,  but  very  effectively,  with  the 
business  and  prospects  of  this  Institute.  It  might  be  divided  into  two 
parts — first,  the  statistics  and  accounts,  and,  secondlj-,  the  work  of  the 
Institute  during  the  session.  Under  both  headings  the  Institute  might 
be  fairly  congratulated  upon  its  position,  and  upon  the  progress  it  had 
made  during  the  session.  Alluding  first  to  the  increase  in  the  number  of 
members,  that  increase  had  not  been  by  any  leaps  and  bounds,  but  by  the 
healthy  augmentation  which  a  society  of  this  nature  had  a  right  to  expect, 
that  is,  by  the  gradual  accretion  of  younger  members.  Each  j-ear  the 
increase  had  proceeded  at  almost  the  same  ratio.  Between  the  years  1884 
and  1893  they  had  had  an  accession  of  no  fewer  than  240  members. 
Commencing  with  434,  they  had  now  attained  to  674.  Coming  next  to 
that  subject  which  was  always  of  painful  interest  at  those  annual  meetings. 
There  were  verj-  few  j-ears  in  which  the}-  did  not  have  to  record  the 
removal  by  death  of  some  most  valued  members.  He  felt  sure  that  the 
names  mentioned  in  the  Report  would  be  remembered  by  all  with  feelings 
of  affection  and  regard.  They  all  did  good  work,  each  in  his  way,  for  the 
Institute.  As  regards  Mr.  Bunyon,  his  name  would  long  live,  not  only 
in  the  Institute  but  with  the  public,  and  he  would  be  remembered  in 
present  and  future  generations  b}-  his  works  on  life  and  fire  assurance. 
They  also  had  to  deplore  the  death  of  'Mx.  I"'inlaison,  who  did  good  work 
for  this  countr}'  as  Government  actuary,  and  was  also  a  good  friend  of  this 

*  The  results  of  the  Colonial  Examinations  are  given  on  page  580. 
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Institute.  ^Ir.  Lainj;  ;iml  Mr.  Mc-Cabe,  altliougli  one  of  them  was  not  so 
actively  engai^ed  in  tlie  service  of  the  Institute,  still  were  members  whom 
they  lost  with  rei^ret.  They  had  also  to  add  the  name  of  a  •,'entleman 
of  whose  death  he  (tlie  I'resident)  heard  only  yesterday,  and  with  a  <,'reat 
deal  of  sorrow.  He  alluded  to  Mr.  Joseph  Mills.  He  commenced  his  work 
in  tlie  Company  of  which  he  (the  President)  had  the  honour  to  be  the 
actuary',  and  he  could  bear  testimony,  during  his  younger  years,  to  his  zeal 
and  capacity,  and  to  that  straiglitforwardness  of  character  which  ((ualitied  him 
for  the  higher  duties  which  he  assumed  subsequently.  The  regret  of  those 
who  iiad  more  knowledge  of  him  in  his  later  years  would,  he  felt  sure,  be 
quite  commensurate  with  tliat  of  those  who  were  acquainted  with  his 
worth  when  he  commenced  his  career.  The  accounts  for  the  year  were 
stated  to  he  satisfactory,  and  must  be  held  to  be  so,  as  they  showed  an 
increase  in  fuiRk  as  in  i)ast  years.  The  annual  subscriptions  came  in  witli 
regularity,  and  the  total  income  amounted  to  no  less  than  £'1,727  a  year. 
The  total  expenditure  had  been  kept  within  due  bounds.  The  only  special 
item  was  that  for  payment  of  the  prizes  from  the  Brown  Prize  Fund,  and 
for  the  departure  of  that  sum  out  of  the  funds  into  the  pockets  of  the 
writers  of  those  essays  he,  for  one,  felt  very  thankful.  The  objects  of  the 
Brown  Fmul  had  been  worthily  carried  out  in  the  prizes  awarded  to  the 
competing  gentlemen.  Coming  to  what  might  be  said  to  be  the  most 
important  work  of  the  session,  that  is,  the  papers  which  had  been  read  ; 
there  were  six  papers  in  all,  and  certainly  five  out  of  the  six  had 
undoubtedly  preserved  a  high  character  and  merit.  The  five  papers  might 
be  said  to  be  equally  divided  between  practical  questions  and  scientific 
questions.  When  he  said  divided,  he  ought,  perhaps,  to  explain.  In  these 
days  practical  papers  dealt  also  with  mathematics  and  with  scientific 
subjects,  and  papers  dealing  with  the  science  of  our  profession  frequentl}' 
dealt  also  with  the  practical  part  of  our  business.  The  fact  is  the  papers, 
although  they  might  be  qualified  as  practical  or  as  scientific,  contained  each 
of  them  information  upon  both  subjects.  As  regards  the  sixth  paper, 
which  was  the  first  in  the  list,  and  to  which  he  referred  with  some 
diffidence,  he  would  only  say  this,  that  if  it  succeeded  in  its  object,  that  also 
was  a  satisfactory  paper.  The  examinations  had  been  proceeded  with, 
and  with  very  excellent  result.  A  large  number  of  candidates  presented 
themselves  for  examination,  and  a  satisfactory  proportion  succeeded  in 
passing.  Whilst  congratulating  those  whose  names  appeared  in  the  list, 
they  should  also  congratulate  those  whose  names  were  absent  therefrom  ; 
because  it  required  a  considerable  amount  of  attention  to  read  up  for  the 
examinations;  and  it  should  be  consolatory  to  remember  that  some 
of  the  most  honoured  men  of  the  Institute  had  been  through  the 
same  process  of  temporary  disaiipointment,  to  be  rewarded  ultimately  by 
achieving  that  success  which  all  men  merit  who  devote  themselves  with 
ability  to  the  study  of  the  science.  Then  followed  the  announcement  that 
"  the  Council  of  the  Institute,  believing  that  the  time  has  come  when  a 
fresh  investigation  into  the  mortality  among  assured  lives  and  annuity 
nominees  may  usefulh'  be  entered  into",  had  appointed  a  committee. 
That  committee  had  been  uncea.sing  in  its  labours.  The  question  was  a 
very  large  one,  and  had  to  ])e  dealt  with  in  a  very  comprehensive  way  ;  and 
if  they  had  not  gone  further  than  the  preliminaries,  it  meant  that  the 
preliminaries  were,  perhaps,  of  as  much  importance,  and  in  many  ways  of 
greater  importance,  than  the  actual  work  to  be  performed,  because  to  settle 
the  principles  upon  which  it  would  be  conducted,  and  to  settle  the  form  of 
card,  and  the  information  the\'  would  require,  was  perhaps  the  most  important 
part  of  the  arduous  duty  which  the  Institute  had  undertaken.  It  was  a 
matter  of  very  great  pleasure  to  find  that  the  other  body  of  actuaries, 
the  Faculty  of  Actuaries,  had  most  cheerfully  associated  themselves 
with  the  Institute.  The  Te.rt-Bool-  had  been  translated  by  a  Belgian 
gentleman.  Monsieur  Begault,  with  the  co-operation  of  tw^o  of  his 
confreres,  Messieurs  Le  Jeune  and  Mahillon  :  and  the}"  had  ha4  not   only 
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the  satisfaction  of  seeing  that  work  as  translated,  and  of  going  through  it, 
but  they  had  also  had  the  satisfaction  of  seeing  those  three  gentlemen  in 
this  country,  and  had  welcomed  them  here  in  the  name  of  the  Institute. 
The  last  paragraph  dealt  with  the  Library  Committee.  The  committee 
were  indefatigable  in  their  labours,  and  they  had  now  the  duty  of 
preparing  a  new  catalogue  for  the  library.  That  information  would 
be  received  with  a  great  deal  of  gratitude  by  those  who  used  the 
books  of  the  library,  because  a  good  catalogue  was  almost  indispensable  for 
a  proper  appreciation  of  any  library.  He  concluded  by  expressing  the 
greatest  satisfaction  at  the  present  condition  of  the  Institute,  both  as 
regards  its  internal  position,  and  its  relations  to  the  public.  It  continued 
to  do  excellent  work,  both  to  the  companies  of  which  they  were  actuaries, 
and  also  to  that  larger  community  who  trust  to  insurance  companies  their 
savings  for  the  future  provisions  of  their  families. 

Mr.  T.  Ct.  C.  Beowxe.  as  the  senior  Vice-President  present,  in  seconding 
the  motion,  said  the  meeting  would  be  impressed  with  the  fact  that  the 
Institute  had  enjoyed  a  year  of  great  prosperity,  and  there  was  every 
indication  that  in  the  future  that  prosperity  would  be  maintained. 
Referring  particularly  to  the  important  paragraph  which  mentioned  tliat 
it  was  in  contemplation  that  another  investigation  should  be  made  into  the 
mortality  experience  of  the  life  assurance  companies  of  the  country,  he 
was  sure  that  after  an  interval  of  30  years  they  would  all  feel  that  the 
result  of  that  investigation  must  be  of  very  great  use  to  the  offices.  It 
was  a  subject  of  great  congratulation  that  in  that  investigation,  and  the 
arduous  work  connected  with  it,  they  were  to  have  the  co-operation  of  the 
Facultj'  of  Actuaries. 

The  resolution  was  unanimously  adopted. 

The  ballot  was  then  taken,  and  at  its  close  the  Scrutineers,  Messrs. 
Cross  and  Justicax,  reported  that  the  President,  Vice-President,  Council, 
and  Officers,  as  given  in  the  balloting  list  recommended  by  tlie  Council 
for  election,  had  been  unanimously  elected. 

President. 
Augustus  Hendbiks. 

Vice-  Pres  ide  uis. 
TfTOMAS  G.  C.  Bbowxe.  I         Charles  D.  Higham. 

IiALPH  Price  Hardy.  j         George  Humphreys. 

Coimcil. 

Arthur  Hutchesox  Bailey.  |  *Alex.  George  Mackexzie. 

Thomas  G.  C.  Beowxe.  ,  Hexry  William  Maxly. 

*ARTnuR  Fraxcis  Bureidge.  j  Bexjamix  Newuatt. 

Hexey  Cockburx.  Howard  James  Rothery. 

Erxest  Colquhoux.  I  Gerald  H.  Ryax. 

George  Stephex  Crisford.  ;  *Feederick  Schoolixg. 

Staxley  Day.  ■  James  Sorley. 

David  Deuchab.  |  Thomas  Boxd  Sprague,  M.A. 

Alex.  J.  Fixlaisox,  C.B.  ,  A.  W.  Suxderlaxd,  ]\I.A. 

*George  Fraxcis  Hardy.  ■  William  Suttox.  M.A. 

Ralph  P.  Hardy.  I  *Johx  Bell  Texxaxt. 

Augustus  Hexdriks.  George  Todd,  M.A. 

Charles  Daxiel  Higham.  *Robert  Charles  Tucker. 

George  Humphreys,  il.A.  William  J.  H.  Whittall. 

George  Kixg.  Fraxk  Bertraxd  Wyatt. 

*  Now  Members  of  Council. 

Treasurei'. 
Henry  William  Manly. 

Honorary  Secretaries. 
Hfxry  Cockburx.  |  George  Kixg. 
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Mr.  Seaele  proposed  that  Messrs.  Makeham,  Millee,  and  Moobe  be 
and  hereby  are  elected  Auditors  for  the  ensuing  year. 

Mr.  Davies  seconded  tlie  resolution,  which  was  unanimously  agreed  to. 

Mr.  Abchihald  Day  then  proposed  a  vote  of  thanks  to  the  President, 
the  Vice-Presidents,  the  Council,  and  Officers,  for  their  services  during  the 
past  vear.  He  said  it  was  somewhat  singular  that  he  had  never  until 
that  day  been  qualified  to  move  this  vote.  He  had  hitherto  been  interested 
in  it  as  the  recipient  of  a  share  of  the  thanks  that  it  gave,  having  been  a 
member  of  Council  for  the  long  period  of  35  years.  The  Report  had  been 
adopted,  and  that  Report  contained  the  record  of  the  work  of  the  Council, 
and  as  they  had  approved  the  Report,  they  had  sufficient  justification  now 
for  thanking  the  Council  for  what  they  had  done.  With  regard  to  the 
President,  the  members  would  all  agi-ee  that  the  performance  of  his  duty 
had  fully  equalled  the  expectations  that  they  all  formed  when  they  elected 
him  to  that  office.  He  had  worked  very  hard,  and  was  starting  the 
Institute  now  upon  the  new  mortality  experience,  a  tremendous  business, 
which  some  of  his  predecessors  had  thought  about,  but  had  passed  over  for 
the  next  coming  President.  It  had  fallen  to  Mr.  Hendriks'  lot  to 
undertake  it,  and  he  was  quite  certain  that  he  would  bring  it  to  a  very 
successful  issue.  After  referring  in  felicitous  terms  to  the  laboui-s  of  the 
Vice-Presidents,  the  Treasurer,  and  the  Honorary  Secretaries,  he  said  they 
must  also  include  in  the  vote  the  Librarians,  and  he  was  sui'e  that  what  the 
President  had  said  about  theii"  services  would  be  echoed  by  all  who  sat 
around  him  to-day.  He  also  mentioned  the  Examiners  as  being  worthy  of 
special  recognition. 

Mr.  BcBEiDGE  seconded  the  vote  of  thanks  proposed  by  Mr.  Day. 
The  record  of  the  work  of  the  Council  and  other  Officers  during  the  past 
year  had  been  to  some  extent  disclosed  by  the  Report.  But  that  work  had 
been  supplemented  to  an  enormous  extent  by  meetings  in  committee,  and 
in  other  less  conspicuous  wa\"s,  to  which  all  the  Officers  gave  the  most 
earnest  attention  and  no  small  portion  of  their  spare  time.  One  of  the 
most  important  branches  of  this  vote  was  the  question  of  examination. 
The  number  of  the  candidates  was  increasing  to  an  extraordinarj-  extent. 
During  the  official  year  just  passed,  in  October  13  candidates  presented 
themselves,  and  in  April  no  less  than  107  aspirants  appeared.  The  task  of 
examining  these  gentlemen  in  the  three  different  parts  devolved  upon  four 
examiners  for  Part  I,  four-  examiners  to  Part  II,  and  three  examiners  for 
Part  III.  It  was  a  very  important  and  onerous  branch  of  their  work  to 
gauge  the  papers  with  accuracy  and  to  do  justice  to  the  answers  sent  in  by 
aU  these  candidates.  They  had  also  added  to  the  ordinary  examinations  at 
home  examinations  in  the  Colonies.  The  result  of  those  examinations,  in 
which  4(3  candidates  were  examined,  had  not  yet  been  disclosed,  but  he 
thought  that  a  most  satisfactory  departure  on  the  part  of  this  Institute 
in  its  educational  department. 

The  motion  was  unanimously  agi'eed  to. 

Mr.  C.  D.  HiGHAii,  on  behalf  of  the  President,  Vice-Presidents, 
Council,  Officers,  and  Examiners,  returned  thanks  for  the  vote.  The  work 
the  Council  had  to  do  was  veiy  great,  though  he  should  not  ventm-e  to  sav 
so  were  not  his  own  share  so  small,  and  the  proposer  and  seconder  had 
refeiTed  to  the  special  vocations  of  various  officers,  only  omitting  one.  the 
Editor  of  the  Journal  (Mr.  H.  J.  Rothery),  who  had  "a  difficult  duty  to 
perform. 

Mr.  TrcKEE  proposed  a  vote  of  thanks  to  the  Auditors  for  their 
sei'vices  during  the  past  year. 

Mr.  Schooling  seconded  the  vote  of  thanks. 

The  resolution  was  unanimously  adopted. 

The  Pbesidext  briefly  replied  to  the  personal  compliments  of  which  he 
liad  been  the  recipient,  and  announced  that  the  meeting  was  adjoiu'ned  to 
27  Xovember  next. 
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COLONIAL   EXAMINATIONS. 

Examiiiatioiisi  were  held  on  21  and  22  April  1893,  at  Cape  Town, 
Melbourne,  Montreal,  Sydney,  Toronto,  and  Wellington,  with  the  following 
results  : 

Pabt  I. 

Thirty-four  Candidates  sent  in  their  names,  of  whom  twonty-four 
presented  themselves,  and  eleven  passed  as  follows : 


Class  I: 

Henderson,  R.  (Montreal). 
Class   11: 


Class  III: 

Adams.  C.  F.  (Wellington). 
Bradshaw.  T.  (Toronto). 
Boddy,  H.  M.  (Toronto).  HoUingwoilh.  A.  C.  (Sydney). 


Thodey,  R.  (Melbourne). 


vyvl:  o    f^■^^^'""\"^  Paradiee,  AV.  H.  (Svdnev). 

Elliott.  C    A^  (Sydney).  ;  ThoA^v.  R.  niplboumpV 

Galwev,  C.  E.  (Wellington). 
Johnston.  F.  H.  (Montreal). 
McMinn.  W.  .J.  R.  (Montreal). 


Part  II. 

Twelve  Candidates  sent  in  their  names,  and  presented  themselves,  of 
whom  three  passed  as  follows: 

Class  I : 

None. 
Class  II: 

Blackadar,  A.  K.  (Montreal). 

London,  13  July  1893. 


Class  III: 

Muter.  Percv  (Wellington). 
Day,  W.  R.  (Sydney).' 


HENRY  COCKBURN,  \  „       ^ 

f  Hon.  Secretaries. 


GEORGE  KING, 


KKKATA. 

1.  Mr.  E.  L.  Stablee  contributes  the  following  list  of  errata  in 
his  paper  "On  Mr.  Makeham's  Theory  of  Inverse  Probabilities" 
(J:/.^.,  XXX,  239): 

Page  240,  3rd  and  4th  lines  of  3rd  paragraph,  omit  12  words, 
commencing  with  "of"  and   ending  with   "mean 
value." 
„     240,4th  line  of  4th  paragraph,  instead  of  "form"  write 
"  from." 


2       fly 
„     242,  2nd  column,  -jtb  line,  instead  of    ^  q  ^  (  o  )     ^'^'^^^ 

„     243,  the  last  factor  of  the  1st  term  of  the  2nd  line  of  the 
formula  should  be  s"  instead  of  s'". 

2.  Mr.  A.  W.  Tak^  sends  the  following  corrections  to  be  made 
in  bis  Prize  Essay: 

Pago  411,  line  12,  for  "  loth"  read  "13th." 
„     412,  note  ('),  lor  "  given"  read  "  is  given." 
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